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Cross ReferGncQ To Rstated Applications 
This application daims tha benefit of the filing date of U.S. provisional patent 
application serial number 60/212,359, attorney docket number 25791.38, filed on 

5' June 1 9, 2000, the disclosure of which is incorporated herein by reference, 

This application is a continuatiOTvln-part of the fbOowing co-pending patent 
applications: (1) U.S. utility patent appiiration serial no. 09/454,139, attorney docket 
' no. 25791.3.02, filed on 12/3/1999, \i^ich claimed the benefit of the filing date of 
U.S. provisional patient application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent application serial tio, 09/510.913. attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502,350, attorney docket no. 25791.8.02. filed 
on 2/10/2000. which claimed the benefit of the filing date of U.S. provisional 

15 appli(^tk>n no. 60/119.611, attomey docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338, attomey docket no. 25791.9.02, filed on 
11/15/1999, v^lch dalnned the benefit of the filing date of U.S. provisional 
application no. 60/108,558, attomey docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 

20 patent application no. 09/523,460. attomey docket no. 25791.11.02, filed on 
3/10/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attomey docket no. 25791.12.02, filed on 2/24/2000, whteh daimed the benefit of 
the filing dates of U.S. provisional applicatton no. 60/121.841, attomey docket no. 

25 25791.12, filed on 2/28/1999 and U.S. provlstonal application no. 60/154,047, 
attorney docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/511,941. attomey docket no. 25791.16.02. filed on 2/24/2000. which daimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attomey docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 

30 attomey docket no. 25791.17.02, filed on 6/7/2000, which daimed the benefit of the 
filing date of U.S. prpvisional patent application serial no. 60/137,998, attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent applica^on no. 
09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, which daimed the 
benefit of the filing date of U.S. provisional application no. 60/131,108, attomey 
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docket no. 25791.23. filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, attorney docket no. 25791.25, filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143^039, attorney docket no. 
25791.26, filed on 7^1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent applicattpn no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disctosures of these applications. 

Background of the Inventbn 
This inventton relates generally to wellbore casirigs. and in particular to 

1 5 wellbore casings that are formed using expandable tubular mertibers. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outifkyw of drilling fluid into the formation or inflow of fluid from the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be installed in a lower borehole interval is lowered through a pnavlously 
installed casing of an upper borehole Interval. As a consequence of this procedure 
the casing of the tower interval is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward direction. Cement annul! are provided between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrarigement a relatively targe t)orehole 
diameter is required at the upper part of the wellbore. Such a large t)orehpte 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 limitations of the existing procedures for forming wellbores. 
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r" Summary of the Invention 

According to one aspect of the present Invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the pree)asting 
5 structure, anchoring the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular member by pulling the 
^ expansion cone through the tubular nrmmber, and lubricating the interface between 

the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and ah expar>sion cone within the preexisting structure, anchoring 
the tubular member to the preexisting sUucture, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
P tubular member. The tubular member includes: an annular rnember, including: a 

15 wall thickness that varies less than about 8 a hoop yield strength that varies less 
^ than about 10 %, imperfections of less than about 8 % of the wall thickness, no 

failure for radial expansions of up to about 30 %. and no necking of the walls of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 
r 20 tubular member to a preexisting structure is provided that includes injecting a 

lubricating fluid into ttie preexisting structure, positioning the tubular member ar\6 an 
expar^sion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially disptadng the expansion cone relative to the 
^ tubular nriember by pulling \he expanston cone tilrough the tubular member. 

25 According to another aspect of Uie present invention, a method of coupling 

an expandable tubular member to a preexisting staucture Is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting stiucture, anchoring tiie expandable tubular member to tiie preexisting 
Structure and axially displacing the expansion cone relative to the expandable 
30 tubular member by pulling the expanston cone through the expandable tubular 
member. The expandable tubular memt>er Includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
T member to the second tubular merriber. The threaded connection includes: one or 

more sealing meml>ers for sealir>g the internee between the first and second tubular 
p 35 memt)ers. 
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According to another aspad of the prosont invention^ a method of coupBtng ^ 
an expandable tubular member to a pree)dsting structure is provided that indud^ 
positioning tJ^ expandable tubular member md an expansion cone within the 
pr@existirtg structure, anchoring the expandable tubular nr^rrtber to the preexistirtg 

5 structure, and axialty displadng the. expansion cone relative to the expandable ^ 
tubular ntember by pulling the expansion cone through the expandabCe tubular 
member. The expandable tubular member includes a plurality of tubular members ^ 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members a sealant, coupling the threaded ^ 

10 portions of the tubular rrtembers and curing the sealant. ^ 
According to another aspect of the present Inventton, a nnethod of coupling a 
tubular member to a prtsiexistJng, structure is provided that includes positioning the 
tubular member and an expansbn cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and ^xially displacing the expansion 

1S cone relative to the tubular rmmber by pulling the expansion cone through the 
expandable tubular number. The tubular member includes: a pair of rings for 
engaging the preexistir^ structure* and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting ^ 
stnjcture. - 

20 According to another aspect of the present invention, a nr^ethod of coupling a 

tubular nnember to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axialty 
displacing the expansion cone relative to the expandable tubular member by pulling ^ 

25 the expansion cone through the expandable tubular member. The tubular member 
includes one or nrtore slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmacture, 

30 anchoring the expandable tubular ntember to the preexisting structure, and axlally 
displacing the expansion cone relative to the expandable tubular niember by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intemr^iate portion coupled to the first ^ 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intermediate portion. 
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According to another aspect of the present invention, a method of coupling a 
tubular memt>er to a preexteting structure is proy^ded that includes positioning the 
expandable tubular menit)er and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cooe. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a pree)dsting structure is provided that includes positbning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular memt)er to a preexisting structure is provided that indudes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tutnilar member by pulling the expansbn cone through the 

20 expandable tubular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular mernber to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting stmcture by increasing 
the size of the expansion cone, and axially displacing the expansiori cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

3d tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion corie through the tubular memlDer. 
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According to another aspect of the present invention, a method of coupling 

an expandable tubular membier to a preexisting sl^cture is provided that includes 

positioning the expandable tubular nnember, an expansion cone, and an anchoring > 

device within the preexisting structure, posttiohing the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting ^ 

stnjcture using the anctoring device, and axialty displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling ^ 

an expandable tubular member to a preexisting structure is provided that includes . 

positioning the tubular member and an expansion cone within the preexisting ^ 
10 structure, explosively anchoring the tubular member to the preexisting structure, and 

axially displacing the expansion cone relative to the tubular member. 

According to another aspect of \he present Invention, a metiKx) of coupling - 

an expandable tubular to a preexisting structure is provided that Includes fixing the 

position of an expansion corve within the preexisting structure, driving the 
15. expandable tubular member onto the expanston cone in a first .direction, and axially 

displacing the expansion cone in a second direction relative to tt>e expandable 

tubular memt)er. The first and second directions are different. 

Accordir^ to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting stiucture is provided that Includes - 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the ^ 

preexisting staucture, releasing the resilient anchor, and axially displacing the 

expansion cone within the expandable tubular member. ^ 
According to another aspect of the present invention, a method of coupling ^ 

an expandable tubular member to a preexisting structure is provided that includes ^ 
25 placing the expandable tubular member, an expansion cone, and an anchor into tiie 

preexisting structure, and anchoring the expandable tubular member to the 

preexisting sbucture by: pivoting one or more engagement elements, and axially 

displadng the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
30 an expandable tubular member to a preexisting sbvcture is provided that includes 

placing the expandable tubular member and an expansion cone into Uie preexisting ^. 

stiucture, placing a quantity of a fluidic material onto the expandable tubular 

member to anchor the exparklable tubular meml}er to the preexisting structure, and ^ 

axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an G}tpandable tubular member to a pree)dsting struc^re is provided that includes 
positioning the e)cpandabie tubular member and an e^qDansion cone into the 
pr^idsting structure, anchoring the expandable tubular member to the preeitisting 
5 structure by injecting a quantity of a hardenable fluidic material into the pree}dstlr^ 
structure, at least part^liy curing the hardenable fluidic sealing material, and axially 
^ displadrig the expansion cone. 

AcconJing to another aspect of the pT^sent invention, a method of coupPrng 
an expandable tubular member to a preexisting structure is provided that includes 
10 placing the expandable tubular number and an exparision cone within the 
preexisting structure and applying an axial forra to the expandable tubular member 
in a do^ward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that indude3 
15 placing the expandable tubular member and an expansion cone v^in the 
r preexisting strudure, injecting a quantity of a first fluidic material having a first 

density into the region of the preexisting structure outside of the expandable tubular 
r* member, and Injecting a quantity of a second fluidic material having a second 

density into a portion of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present invention, a metiiod of coupling 
an expandable tubular member to a preexisting stiucture is provided that includes 
placing the expandable tubular nrtember and an expansion cone into the preexisting 
^ structure, anchoring ttie expandable tubular member to the preexisting structure, 

25 applylrig .an axial fosroe to the expansion cone, and pressurizing an interior portion of 
^ the e}q>andable tubular member bBkm the e)q)ansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular nrtember to a preexisting structure is provided that includes 
placing the expandable tubular mem£)er and an expansion cone into the preexisting 
30 structure and applying an axial force to tine expandable tubular memt)er. 
^ According to another aspect of the present invention, an apparatus for 

coupling a tubular member to a preexisting structure is provided that includes an 
^ expandable tubular member, an anchoring device adapted to couple the expandable 

tubular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular nrtember artd adapted to radially expand the 

7 



expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves fomn^ in the outer surface of the tapered first 
end, and one or nK)re axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted \o couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular menlber and adapted to radially expand 
the expandable tubiilar membef. The expandable tubular member includes: an 

10 annular niember, having: a wall thidcness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

coupiirig an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular nr>ember to the preexisting structure, and an expanstoh cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular nnember includes: a first 
tulHitar member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tutmlar memt)er, the threaded connection 
including: one or more sealihg members for sealing the interface between the first 
and second tubular memt>ere. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
. expandable tubular memt>er to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular merhber. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the exparKiable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting stmcture, and a sealing element positioned 
between the rings for sealing the interface between the tubular nnember and the 
preexisting structure. 

According to another s^pect of the present invention, an apparatus for 
coupling an expandable tubular ntember to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular meniber includes one or 
more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
exparKiable tubular member to the preexisting structure, and an expansion cone 
nrx>vably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular memt>er. The expandable tubular memt>er includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

Accordihg to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a yalveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 

5 Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to ttie expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 

10 above the expansion coniB. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support mamber coupled to the first 
support miember, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular rnernber to the preexisfing stmcture^ 

According to anottier aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 

20 includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support meml)er. an 
30 expandable tubular member coupled to the expansion cone including one, or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled to the support member, an 
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^ expandable tubular member coupled to the expandable expanston cone, and a 

resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member reieasably 
coupled to the resilient panels adapted to controllabty release the resilient panels. 
^ According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotaliy coupled to the expandable tubular member for engiaging tt^e preexisting 
structure. 

According to another aspect of the present inverition, an apparatus for 
15 coupling an expandable tubular member to a preexisting structure is provided that 
P indiKles a support member, an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expandable expansion cone, and an 
C anchor coupled to the expandable tubular member, including: one or rnore petal 

baskets pivotaliy coupled to jihe expandable tubular member. 
^ 20 According to another aspect of the present inventton, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provkled that 
^ includes a support memt>er, an expanston cone coupled to the support member, an 

expandable tubular memt)er coupled to the expanston cone, including: a slotted 
^ portion provtoed at one end of tiie expandable tubular member. 

25 According to another aspect of ttie present invention, an apparatus for 

^ . coupling an expandable tubular member to a preexisting stoicture is provided Uiat 

includes a support member, an expansion cone, an expandable tubular merhber 
coupled to the exparislon cone, a coupling device ccfupled to the support member 
and an end portion of the expandable tubular mernber, and 
30 a mass coupled to the end portion of the expandable tubular member. The weight 
i of the mass is greater than the yield strength of the expandable tubular memt>er. 

According to anottier aspect of tiie present invention, an apparatus for 
^ coupling an expandable tubular member to a preexisting stiucture is provided ttiat 

includes a support member including a fluM passage, an expanston cone coupled to 
35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expahsion cone, an end plate coupled to the slip 
Joint, a fluid chantber coupled to the fluid passage, the fluid channt>er defined by the 
interior portion of the expandable tubular menr^ber between the expansion cone and 
the eiid plate. 

5 According to another aspect of the pr^ent invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes posittpning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular mennber. 

10 According to another aspect of the present invention, an apparatus 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positbning the tubular member and an expansion cone within the preexisting 
stmcture, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

■ Brief Description of the Drawings 

FIG. 1a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular rhember of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacemerit of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 number. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
if after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the plaoement of an 
emtxxliment of an apparatus for e}q>anding a tubular memt)er within a wetltxKe 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectional illi^tration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling on the 
e}q}ansbn cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a frs^mentary cross-secUonal Illustration of the apparatus of FIG. 
2e after the deoouplirig of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the welltK)re 
casing. 

FIG. 3c is a fragnnentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansbn cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 
shock absorbing system for use in the apparatus of FIGS. 1a to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
anangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an emt>odlment of an expandable 
tutndar member having a slotted lower section for use in the apparatus of FIGS. 1a 
to 3d. 

FIG. 7 is a cross-sectional Illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of ^ 
FIGS. 1ato3d. 

fig! 8 a cross-sectional illustration of an embodiment of an expandable ^ 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to 3d. ^ ^ 

1 0 FIG. 9 is a graphical illustration of an embodiment of a method of dpplying an 

axial force to the expansion cones of the apparatus of FIGS. 1 a to 3d. 

FIG. 10a is a fragmentary crpss-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

1 5 FIG. 1 0b is a fragmentai7 cross-secHonal illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the ^ 
apparatus. 

FIG. i Oc is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenabte fluidic sealing material into and out of the 
20 apparati^. 

FIG. 1 0d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. 10e is a fragmeritary cross-sectional illustration of the apparatus of FIG. ><^ 
25 1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a ftBgrnentary crx>ss-sectipnal illustration of the apparatus of F 
1 0e after initiating the axial displacement of the expansion cone. 

FIG. 1 0g is a fragmentary cross-secHonal illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacement of the expanston cone by pulling on the 
expansion cor^e and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. 10i is a fragmentary crosB-sectional illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the we)ltx>re casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
emt>odiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 b after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-secUonal. illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiating the axial displacement of the expansion cone and the deactivated 
anchorirtg device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable hibular meml)er. 

FIG. 12a is a fragmentary cross-sectional illustration of an attematlve 
embodinr^nt of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion corie in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of F|G. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure petitioned within a wellbore. 
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FIG. 13b Is a fragmentary cross-sedionai illustration of the apparatus of FIG. 
13a after activating the shape memory rnetal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross*sectional illustration of the apparatus of FIG. 
5 1 3b after Initiating the axial displacement of the expansion cone. 

FIG. 1 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a Is a fragmentary cross-sectiortal Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positk>ned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illysti^tion of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expanston cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the weiltx>re casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cros&^tectional illustration of the completion of the 
25 radiar expanston of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure posMioned wittiin a weHbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illi^traflon of the apparatus of FIG. 
1 5b after initiating the axial displacement of the expanskin cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of the radial expansion of Uie expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 1 5a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
ooiled resilient member. 
5 FIG. 17a is a top view of an atterrate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resiiient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resiiient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fragmentary crossrsectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or n^ore resilient panels. 
15 FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 
FIG; 20a is a fragmentary cross-sectional illustration of an alternative 
embodirtient of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary ax)Ss-sectional jllustratfon of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is ah illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. , 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an altenr>ative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petate of the anchor of FIG: 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an attemative 
emtXKlinient of an apparatus for coupling an expandable tubular nDennber to a 
5 preexisting structure positioned within a wellbore. ^ 
FIG. 23b is a fragmentary cross-swtion^ illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open ^ 
hole wellbore section proximate the Icwr section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-sectiafiaj illustration of the appairatus of FIG. . 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after Initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary crossrsectional illustration of the apparatus of FIG. ^ 
15 23d after completion of ti^ radial expansion of the expandable tubuliar nnember. 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative "1 
embodiment of an apparatus and nriethod for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an dpen ^ 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of tiie apparatus of FIG. ^ 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustiBtion of the apparatus of FIG. ^ 
24b after extruding ttie expandable tubular member off of the expansion cone. 

FIG. 25a is a fragrnentary cross-sectional illustration of an altemative _ 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellt>6re casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectiorel illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic nruiterial into the expandable tubular ^ 
30 member having a higher density tiian the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a flragmentary cross-sectional lliustration of ttie apparatus of FIG. 
25b after exbvding the expandable tubular member off of the expansion cone. 
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FIG. 26a is a frc^mentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexteting stnicture. 

FIG. 26b is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
2ea aft^r the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the oompletk>n of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a prefenned embodiment of a method of 
coupling an expandable tubular to a preexisting statcture. 

FIG. 28 is a cross-secUonal illustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectiorial illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparatus for coupling tubular members to a preexisting 
structure is provided. In a preferred embodiment, the tubular members are coupled 
to tile preexisting structure by radially expanding the tubular members into contact 
with ttie preexisting structure. In a preferred erhbodiment, the tubular members are 
radially expanded by anchoring one end of tiie tubular members to the preexisting 
stittcture and ttien pulling an expansion cone through the tubular members. In this 
manner, the tubular nrtembers are radially expanded and coupled to tt^ preexisting 
sbucture. 

Refem'ng initially to FIGS, 1a. 1b. 1c, Id, 1e, If and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 
to a preexisting structure will be described. Refening to Fig. la, a wellbore casing 
100 is positioned within a subterranean formation 105. The wellbore casing 100 
may be positioned in any orientation from tiie vertical direction to the horizontal 
diret^n.. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentiorial damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation perfonmed upon the surrounding 
subterranean formation 105, As wjli be recognized by persons having ordinary skill 
in ttie art, the openirigs 1 10 can adversely affect the subfsequent operation and use 
of tiie wellbore casing 100 unless they are sealed off. 

In a prefenred embodiment, an apparatus 115 is utilized to seal off the 
openings 110 in tiie wellbore casinjg 100. More generally, ttie apparatus 115 is 
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pr®farably utilteGd to form or repair v^llbore casings, pipslines, or structural 



The apparatus 115 pr^fsrabty indut[!®s a first support mambdr 120, a sacond 
support m^mbar 125, m OKpansipn cona 130, an anchoring davica 135, and 

5 aitpandabla tubular mambar 140, and ona or rm>fa saaling rr^mbars 145. 

Tha first support mambar 1^ is prafarably adaptad to ba couplad to a 
surfeoa io^tton. The first support mambar 120> is furthar couplad to tha anchoring 
davica 135. Tha first support nnambar 120 is prafarably adaptad to convay 
prassurizad fluidic matarials and/or alt^trical currant and/or communication signals 

10 from a surl^ca tot^tbn to tha andtonng davica 135. Tha first support mambar 120 
miay, for aicampia, ba convantional conrimarcially availabia slick v^ra, braidad wira, 
ooilod tubing, or drilling stodt material. * 

Tha saoond support mambar 125 is prafarably adaptad to ba couplad to a 
surfaca location. Tha saoond support mambar 125 is furthar couplad to tha 

15 a^tpension cona 130. Tha second support nrtambar 125 is prafarably adapted to 
permit tha axpansion cona 130 to be axially displacad relative to the first support 
mambar 1120. Tha second support mambar 125 may, for example, ba convehtionai 
commercially available slick wire, braidad >Afira, odied tubing, or drilling stock 



20 The ejtpanskjn cone 130 is coupled to tha second support member 125. The 

e^cpansion cona 130 is preferably adapted to radially a)tpand the expandable tubular 
member 140 \^en the expansion cone 130 is axlally displaced relative to the 
axpandabte tubular member 140. In a preferrad embodiment, the expansion cone 
130 is provided substantially as disdosad in one or rvK^ra of the following: (1) U.S. 

25 utility patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed 
on 12/3/1999, which daimed the benefit of the filing date of U.S. provisk}nal patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey dcK^kat no. 25791.7.02, filed 
. on 2/23/2000; which daimed the benefit of the filing date of U.S. provisional 

30 applic^tk>n no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.3.02, filed on 2/10/2000, which 
daimed tha benefit of the filing date of U.S. provisional applic:ation no. 60/119,611, 
attomey docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attomey docket no. 257i91.9.02, filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provisional applicatton no. 60/108,558, attomey docket no. 
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^ 25791.9, fited on 11/16.1998; (5) U.S. provisional patent appliration no. 80/183,546, 

filad on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no! 60/124,042. filed on 3/11/19S0; (7) U.S. utility patent 

^ 5 appliraaon no. 09/512^895, atlonrvey docket no. 25791.12.02, fited on 2/24/2000, 

vifhlch ctaimed the benefit of the filing dates of U.S. provisional appii^tion no. 

^ 80/121,841, attorney docket no. 25791.12, filed on 2/26/19^ and U.S. provisional 

applk^tion no. 60/154,047, attorney docket 25791.29, fil^ on 9/16/1999; (8) 
U.S. utility applfcation no. 09/511,941, attorney docket no. 25791.18.02, filed on 

: 10 2/24/2000, which daimsd the bsnofit of the filing date of U.S. provisional serial no. 

60/121.807. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on Jurie 7, 2000, 
v^ich claimed the benefit of the filing date of U.S. provisional patent application 

^ serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional appllration 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

T prowstonal application no. 80/146,203. attorney docket no. 25791.25, filed on 

7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
20 25791.26, filed on 7/9/1999; (13) U.S. provisbnal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 

>. application no. 80/159,039, attomey docket no! 25791.36, filed on 10/12,1999; (15) 

U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 

^ fited on 10/12/1999; and (16) U.S. provisional patent application no, 60/185,228, 

25 attomey docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

} — 

The anchoring device 135 is coupted to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
eKpandable tubular member 140 and the wellbore casing 100. In this manner, the 
30 anchoring device 135 preferably controllably anchors the expandable tubular 
r nr^mber 140 to the wellbore casing 100 to facilitate the radial expansion of the 

expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a preferred embodiment, the anchoring device 135 indiDdes one or fnore 
expandable elements 150 that are adapted to controllably extend from the body of 
. 35 the anchc^ng device 135 to engage both the expandable tubular member 140 and 
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th© wellborn rasing 100. In a prefeTOd embodiment, the e)(pandabte elemente 150 
ere actuated using fluldic pressure. In a prefern^ embodiment, the anchoring 
device 135 is any one of <he hydraulically actuated packers cormterdally available 
from Halliburton Energy Sendees or Baker-Hughes. 
5 The ®«pandablo tubular member 140 is removably coupled to the ejtpanslon 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable etervtent 150 of the anchoring device 135. In 
a prsferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windom 155 for permitting the expandable elements 150 of the 
10 anchoring device 135 to engage the vifellbore caslhg 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intermediate section 165, and an upper section 
170. In a prefemed embodiment, the lower section 160 includes the anchoring 
15 windows 155 In order to provide anchoring at an end portion of the expandable 
tubular nrvamber 140. In a preferred embodiment, the wall thickness of the lower and 
Intermediate sections, 160 and 165, are less than the wall thickness of the upper 
sectton 170 in order to optimally couple the radially expanded portion of the 
expandable tubular member 140 to the wellbore casing 100. 
20 In a preferred embodiment, the expandable tubular member 140 Is further 

provided substantially as disctosed in one or more of the foltowing: (1) U.S. utility 
patent application serial no 09/454,139, attorney docket no. 25791.3.02, fileKj on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appllcatfon no. 60/111,293, atlomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
25 utility patent appliratlon serial no. 09/510,913, attorney docket no. 257917.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
ctalmed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
30 atlomey docket no. 25791.8; (4) U.S. utility t^tent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no, 60/108,558, attorney docket no. 
25791,9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
35 no. 25791.1 1.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional appliraiion no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appliraitton no. 09/512,895, attomay dock©t no. 25791.12,02, flted on 2/24/20W), 
vtfhtd) clairmd th© bsntsfrt of th© fifing dates of U.S. provisional appliration no. 
80/121,841. a1tlom©y docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
5 appliratton no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/198®; (8) 
U.S. utility appliratton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, v^lch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appliration no. 09/588,946, attorney dodket no. 25791.17.02, filed on June 7. 2000, 

10 vi/hteh dainned th© benefit of the filing date of U.S. provistonal patent applic^tton 
serfeil no. 60/137,998, attorney docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, atton^ey docket no. 25791.23,02. filed on 
4/26/2000, \ftfhich claimed the b^mM of the fllir^ date of U.S. provisional appliratton 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

15 provisional application no, 60/148,203, attorney docket no. 25791.25, filed on 
7/29/1S99; (12) U.S. provisional application no, 50/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatfon serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteatipn no. 60/159,039, attorney docket no. 25791.38, filed on 10/12,1999; (15) 

20 U.S. provisional patent appliratron rio. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no, 60/165,228. 
attorney docket no. 25791,39, filed on 11/12/1899. the disdosures of which are 
incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 

25 portfon 170 of the e;tpandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fiuididy seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore rasing 100. In a 
preferred embodiment, the apparatus 115 indudes a plurality of sealing members 
145, In a preferred embodiment, the sealing rnembers 145 sunround and isolate th© 

30 opening 110. 

As illustrated in FIG. la. the apparatus 1 15 is preferably positioned within the 
wellbore casing 100 with the expandable tubular member 140 positioned in 
opposing relation to the opening 110. In a preferred enr>bodiment, tti© apparatus 
115 indudes a plurality of sealing members 145 that are positioned above and 
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bel6w the opening 110. In this manner, the radial expansion of the expandable 
tubular memtw 140 optinr^lly fluididy isolates the opening 110. 

As illustrated in FIG. lb, the apparati^ 1 15 is then anchored to the welibore 
casing 100 using the anchoring device 135. In a preferred embodiment the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
fiXKn the anchoring device 135 through the corresponding anchoring window 15^ in 
the expandable tubular member 140 into intimate contact with the welibore casing 
100. In this manner, the lower sedion 160 of the expandable tubular member 140 is 
removably coupled to the welibore casing 1 00. 

10 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpanded portion of the tubular 
member 140 and the welibore casing 100. The compressible cerr^nt and/(^ epoxy 
is then permitted to at least partially cure prior to tiie initiation of the radial expansicKi 
process, in this manner, an annular structural support and fluldic seal is provided 

15 aroundthe tubular memt>er 140. 

As illustrated in FIG. Ic, the expansion cone 130 is then axlally displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement iof the expansion cone 130 radially expands the 
expandable tubular member 140 into intimate contact with the walls of Uie welibore 

20 casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic materiial into tiie annular space between the first support member 120 and the 
secoTKl support member 125. In ttiis manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 1 30 using the pressurized fluidic material, 
in tt)is manner a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of Vt\e expanston cone 
30 130, the first support member 120 and Uie anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the welibore casing 100. 

As illusti^ted in F|G. 1g. in a prefemed embodiment, the opening 110 in the 
35 welibore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this mannar, repairs to the wallbore casing 100 are opHrrally provided. More 
gerterally. the apparatus 115 is used to repair or form \Rfellbore casings, pipelines, 
and structuTal supports. 

Refening to FUGS, 2a, 2b, 2c 2d. 2e and 2f, an attematlve embodiment of a 
nrtsthod and apparatus for coupling an expandable tubular member to a preexfeting 
strut^ura wlil be described. Refening to Fig. 2a, a wellbore rasing 200 and an open 
hole wellbor® section 205 are pt^ltioned vi«thin a subterranean formation 210. The 
vi^ellboEe casing 200 and the open hole welibore secUon 205 may^ be positioned in 
any (^ntation from the vertiral direction to the horizontal direction. 

In a preferred embodiment, an apparatus 215 is utilized to couple an 
e}tpandable tubular member to an end portion of the welibore rasing 200. On this 
nr^nner, the open hole wellbore section 205 is provided with a rased portion. Wtore 
generally, the apparatus 215 is preferably utilized to fomi or repair wellbore rasings. 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225. an e}cpanseon cone 230, an anchoring device 235, an 
e^tpandabie tubular member 240, one or more upper seallr^g members 245, one or 
more kjfmr sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface loratton. The first support merhbar 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrirai current and/or communiration signals 
from a surface (oration to the anchoring device 235. The first support nrrember 220 
may, for ejtample, be conventional commercially available slick wire, braided vvire. 
cdled tubing, or drilling stock rnaterial. 

The second support member 225 is preferably adapted to be coupled to a 
surface loratlon. The second support member 225 Is further coupled to the 
expansion cone 230. The second support rmmber 225 is preferably adapted to 
permit the expanston cone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventional 
cornmerdaily available sitek wire, braided wire, coiled tubing, or drilling stock 
material.>^ 

In an alternative embodiment, the support member 220 is telescopirally 
coupled to the support member 225, and the support member 225 is cx)up!ed to a 
surface support structure. 
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Tho ®:tpansion obne 230 is couptad to th@ second support m@mb®r 223. Th® 
®}((^nsion con® 230 is pn^fiargibty sidapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular nrtember 240. In a preferred embodiment the expansion cone 
5 230 is provided substantially as disclosed in one or ntore o? the foiic^ng: (1) U.S. 
utaity patent application serial no. 09/454.139, attormy docket no. 25791.3.02, filed 
on 12/3/1999, v^ich claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney dodtet no. 25791 .3, filed on 1 2/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 

10 on 2/23/2000, v^lch claimed the benefit of the filing date of U.S. ^mvistonal 
appSc^tion no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the beneftt of the filing, date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440,338, 

15 attorney docket no. 25791.9,02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. pn^vislonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiHty patent applic^tbn no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

20 U.S. provisional application no. 80/124,042, filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 

25 U.S. utility application no, 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,846. attorney docket no. 25791.17:02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patent applicatton 

30 serial no. 60/137,998, attomey docket no, 25791.17. filed on 6/7/1998; (10) U.S. 
utillty patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.108. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791,36. filed on 10/12,1999; (15) 
U.S. provlstonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 66/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. . 

The anchoring device 235 is. coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to be conlrollabiy coupled to the 
expandable tubular nriember 240 and the open hole wellbore section 2(^. In thte 
manner, the anchorir^ device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facilitate the radial 
expanston of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a prefenred embodiment, the anchoring device 235 includes 
one or more expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the fiexible coupling element 
255 and the open hole wellbore sectton 205. In a prefenBd embodiment, ttie 
expandable elements 260 are actuated using fluklic pressure. In a preferred 
embodiment, the anchoring device 235 is any one of the hydraulically actuated 
packers cc^nmercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular memt>er 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
fiexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
includes a tower section 265, an intermediate section 270, and an upper sectkm 
275. In a prefaced embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to provkle anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the bwer ar>d intemr^iate sections, 265 and 270, are less than the wall thickness of 
the upper section 275 In order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
wellbore section 205. 

In a preferred embodiment, the expandable tubular member 240 is further 
provkJed substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
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12^1999, which daimed the benefit of the ftliog date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attpnrtey dodcet no. 25791.7.02, filed 
on 2/23/2000. which daimed the t>enefit of the filing date of U.S. provisional 

5 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. prdvistonal application no. 60/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney doqket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
' 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

15 appltcatk>n no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the t)enefit of the filing dates of U.S. provisk>nal application no.. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 

20 2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 

serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

I- 

25 utility patent application no. 09/559.122, attorfiey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

30 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of wtiich are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a prefenBd embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing merhbers 250 are coupled to the outer surface of . the 
upper portion 275 of the expandable tubular mernber 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interfece 
between the radially expanded expandable tubular member 240 and ttie open 
wellbore section 205; In a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, ttie flexible coupling 
element 255 includes one or more hook elements for engaging the walls of ttie open 
hole wellbore isectkm 205. 

As illustrated in FIG. 2a, ttie apparatus 215 is preferably posltfoned with the 
expandable Kibular member 240 positioned in Overlapping relatkm with a portion of 
the wellbore casing 200. In ttiis manner, tiie radially expanded tubular member 240 
is coupled to tt» tower portion of the wellbore casing 200. In a prefaced 
embodiment., the upper sealing members 245 are positioned in opposing relation to 
the towBT portion of tiie wellbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the vralls of ttie open hole wellbore section 205. In 
ttiis manner, ttie interface between ttie radially expanded tubular member 240 and 
ttie wellbore casing 200 and open hole wellbore section 205 is optimally flukJidy 
sealed. 

As illustrated in FIG. 2b. ttie apparatus 215 is ttien anchored to ttie open 
hole wellbore section 205 using ttie anchoring device 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removabty coupled to the vyails of the open hole wellbore 
section 205. 

In an attemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epbxy Is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In thi^ manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustreted in FIG. 2c, the expansion cone 230 is then axially displaced by 
15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular mdmber 240 into intinruite contact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated In FIG. 2d, the axial 
20 dtsplaoennent of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a t0mporery need for increased axial force during the radial 
25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
30 and then lifting the first support memt>er 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore sec^on 205. 

Refening to FIGS, 3a, 3b, 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will l>e described. Refening to Fig. 3a, a wellbore casing 300 is positioned 
35 within a subterranean fomrtation 305. The wellbore casing 300 may be positioned in 
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any ortentaticn from th© vertical direction to the horizontal direction. The wallbore 
rasing 300 further includes one or more openings 310 that n^y have teen the result 
of unintentional damage to the wellbore caslr^ 300, or due to a prtor perforation or 
fracturing operation performed upon the surrounding subtervanean formation 305. 
As will bQ rea^nlzed by persons having ordinary skill in the art, the openlr^s 310 
ran adversely affed the subsequent operation and use of the wellbore rasing 300 
untess they are sealed off. 

in a preferred embodiment, an apparatus 315 is utilized to seal off the 
operiings 310 in the vvellbore cdsing 300. Rtoro generally, the apparatus 315 is 
preferably uttlized to form or repair wellbore rasings, pipelines, or structural 
suppt^. 

The apparati© 315 preferably includes a support nvBmber 320. an expanston 
cone 325, an anchoring device 330, an expandable tubularmember 335, and one or 
more sealing rrrembers 340. 

The support nrtember 320 is preferably adapted to be coupled to a surfaos 
loraBon. The support member 320 Is further coupled to the .eicpanslon cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electriral current and/or communiratton 
signals from a surface loration to the anchoring device 330. The support member 
320 may, for ejtample, be conventional commerdally available slick vtnre, braided 
wire, colled tubing, or drilling stock material. 

The expansk>n cone 325 is coupled to the support rmmber 320. The 
expansion oone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is fiixiaily displaced relative to the 
expandable tubular member 335. In a prefisryed embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent appllration serial no. 09/454,139, attorney docket no. 25791.3,02, filed 
on 12/3/1999, whtoh claimed the benefit of the filing date of U.S. provisional patent 
appltratlon no. 60/111.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllration serial no. 09/510,913, attorriey docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
appllration no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. ,2579 1.8.02, filed on 2/10/2000, which 
claimed me benefit of the filing date of U.S. provisional appllration no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent appllration serial no. 09/440,338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999. «!fhich claimed the benefit of 
the filing date of U.S. provisional application no. 80/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.548. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. vifhich dalmed the benefit of the filing date of 
U.S. provisional appliration no. 60/124.042. fited on 3/11/1999; (7) U.S. utility patent 
applicatfon no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whKh claimed the benefit of the filing dates of U.S. provisional applicatkxi no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appliraition no. 60/154,047, atlomey docket no. 25791.29, filed on 0/16/1999; (8) 
U.S. utility appliraition no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. vtfhich claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appliration no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
vsfhich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 2579117, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122, atlorrtsy docket no. 25791.23.02, filed on 
4/26/2000, v!/hich dainrted the benefit of the filing date of U.S. provisional application 
no. 60/131.108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appliraition serial no. 
60/162,671. attorney docket no. 25791.27» filed on 11/1/1999; (14) U.S. proviskmal 
applfcatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskwial patent application no. 60/159,033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whtoh are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
expansion cone 325. The anchoring device 335 is preferably adapted to controHlably 
coupled to the expandable tubular member 335 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably cpntrollably anchors the expandable 
tubular member 335 to the wel|bore casing 300 to fadiitate the radial expansion of 
the expandabla tubular member 335 by the axial displacement of the expansion 
cone 325. In a pretend embodiment, the anchoring device 330 indudes one or 
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more expandable elements 345 that are adapted to controllably extend from the 
iKxJy of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the extendable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the weUbore casing 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are at^ted using 
fluldic pressure. In a prefened embodiment, the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices comnwrcially available from Halliburton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable element 345 are explbsive 
devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

The expandable tubular number 335 is rembvably coupled to the expansion 
cone 325. In a preferred embodiment, the expandable tubular member 335 Includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the weitbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355. an Intermediate section 360. and an upper section 
365. In a preferred embodirnent. ttie lower section 355 includes the engagement 
device 350 in order t6 provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wall tWdcness of the lower and 
Intennediate sections. 355 and 360, are less than the wall thidtness of the upper 
section 365 in order to optirhally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

In a preferred embodiment, the expandable tubular member 335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisfonal patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatnn serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
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on 2/23/2000, which datimed th3 banofit of the filing date of U.S. provisional 
a(^li(^tson no. 60/121,702, fil^ on ^25/1999; (3) U.S. utility patent applicatbn 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of ^ filing date of U.S. provisional application no. 60/119,811, 

5 attorney docket no. 257918; (4) U.S. utHity patent applic^on serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing dat© of U.S. provisbnal applirattion no. 60/108,558, attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/1B/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, fited on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, atlonney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 appliration no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appiiration no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attonrtey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

20 which dairned the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/20Q0, which claimed the benefit of the fiiihgdate of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U S, 

25 provisional applicatkm no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatk>n no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surfac^e of the upper 

35 portk>n 365 of the escpandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340, In a preferred embodiment, the sealing members 340 sunound and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 31 5 Is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment the apparatus 
315 Includes a plurality of sealing members 340 that are positioned above and 

10 below ttie opening 310. In this manner, the radial expansion of the expandable 
tubular niember 335 optimally fluWidy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 Is then anchored to the wellbore casing 300 using the anchoring 
device 330. in a prefene* embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the conresponding engagement elements 350 of the expandable 
tubular member 335 Into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemnitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

25 around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axialiy displaced by applying ah axial force to the support 
member 320. In a prefenred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 

30 device 330. Alternatively, the expandable elements 345 are reslllently coupled to 
, the anciioring device 330. In this manner, the expandable elements 345 retract 
automatically up6n the dtectivatlort of the anchoring device 330, In a prefenwl 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable tubular memt>er 335. 
5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. in this manner, repairs to 
the wellbore casing 300 are optimalty provided. More generally, the apparatus 315 
\s used to repair or fonn wellbiOFe casings, pipelines, and structural supports. 

Referrir^g to FIG. 4, an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support memt)er 410, a shock at>sort)er 415, and a second support member 420. In 
a prefenBd embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completk>n of the radial expansion of tubular 
nr)embers by the expanston cones 130, 230. and 325, to the lifting device 405. In 

15 this manner, the radial expansion of tubular members by the expanston cones 130, 
230 and 325 is provkJed in an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support nDemt>er 410. The lifting device 405 may comprise any number of 
conventkmal commercially available lifting devices suitable for manipuiatirvg tubular 

20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absort)er 415. The first support member 410 may comprise any number of 
oonventtoruil comm^rdaily available support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

25 The shock absorber 415 is coupled to the first support member 410 and the 

second support member 420. The shock absort^er 415 is preferably adsipted to 
absorit) shock loads transmitted from the second support member 420. The shock 
absori>er 415 may be any number of conventional commercially avaiiabte shock 
absorbers. 

30 The second support member 420 is coupled to the shock absort)er 415. The 

second support member 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
devtoe applies an axial force to one of the expansion cones 130. 230 and 325 in 
35 order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shock absort)er 415. In this 
manner, the radial expanston of tubular members by pulling the expanston cones 
130, 230 and 325 using the lifting device 405 is pro^nded in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the systern 500 includes an upper ring 505, a sealing 
element 510. and a tower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510. and the lower ring 515 are provMed on the outer surfaces 
of the expandable tubular rhembers 140, 240. and 335. In ttiis manner, when the 
expandable tubular rnembers 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower. ring 515 engs^e the interior 
surface of the preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a prefenred embodinrtent, the upper and lower rings, 505 
and 515, perietrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the prBexIsting structure. In a 
preferred emtxxJIment, the sealing elerrterit 510 is compressed into contact with the 
Interior surfece of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluidldy seal the Interface 
between the tubular members 140, 240 and 335 and the preexfeting staicture. 

In a preferred embodiment, the upper and lower rings, 505 and 515. extend 
from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to % inches. In a prefenred embodiment, the upper and k>wer rings, 505 
and 515, extend about 1/8" frorn the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing element 510 extends from the outer 
surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140. 240 and 335. In a preferred embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally flukliciy seal and 
engage the preexisting structure. 
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In a prefennsd embodiment, the tubular mambers 140, 240 and 335 include a 
plurality of the coupling systen^ 500. in a preferred embodinnent, the coupling 
systems 500 are provided on the lo^r, intennrtediate, and upper portions of the 
tubular members 140, 240, and 335. 

5 Referring noi;%f to FIG. 6, a preferred embodiment of an e^cpandable tubular 

nrmtber 800 for use in the apparatis 115, 215 and 315 will be described. The 
tubular m^ber 600 prefisrabty includes a lov^r portion 605, an intennediate portion 
610, and an upper portion 61 5. 

The Eo^r portion 605 is coupled to the intemrradiate portion 610. In a 

10 pn^erred embodiment, the lo^r portion 605 is further adapted to mate with the 
anidioring devices 135, 235, and 330. in a preferred embodiment, the lov^r portion 
605 further preferably includes one or more slotted portions 620 for ^cilitating the 
radial eicpansion of the lo^r portion 605 by the anchorir^ devices 135, 235, and 
330. In this manner, the lower portbn 605 of the tubular member 600 is preferably 

15 radially expanded by the anchoring devices 135, 235, and 330 into contact with the 
pree)dsting structure. Furthemnore. ln this manner, the lovver portion 605 of the 
tubular member 600 is anchored to the preeidsting structure prior to the iriitiation of 
the radial expansion process. 

The intemrtediate portion 610 coupled to the lov^r portion 605 and the 

20 upper portion 615. In a preferred embodiment, the wall thickrmses of the lo^r and 
intermediate portions, 605 and 610, are less than the \a^II thickness of the upper 
portion 615 in order to i^cititate the radial expansion of the tubular number 600. In 
a prefenn^ embodiment, the Dower arKj intermediate portions, 605 and 610, are 
preexpanded to mate with the expansion cone. 

25 Referrir^ to FIG. 7, a prefenred embodiment of an expandable tubular 

member 700 for use in the apparatus 115, 215 and 315 will be described. In a 
pref^red embodiment, the tubular member 700 minimises the shock loads created 
upon the oompletton of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includeis a lower portion 705, a lower transitionary portion 

30 710, an intermediate portion 715, an upper transitionary portkm 720, an upper 
portion 725. and a sealing element 730. 

The lower portion 705 iis coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transitionary pdrtfon 710 is coupled to the lower portion 705 and 
the intennDediate portion 715. In a preferred embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
emlxxliment, the wall thidcnesses of the lower portion 705 and the lower 
transitionary portion 710 are less than the wall thicknesses of the Intemiediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 In order to 
optimally facilitate the radiah expansion process. 

The Intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a prefenBd embodiment, the outside 
diameter of the intemiediate portion 715 is less than the wall thicknesses of the 
tower portkjn 705 and the upper portton 725. 

The upper transitionary portion 720 is coupled to the intermediate porttori 
71 5 and the upper portton 725. 

The upper portion 725 Is coupled to the upper transitionary portton 720. 

The sealing element 730 is coupled to the outside surface of the 
intermediate portion 715. In a prefened embodiment the outside diameter of the 
sealing element 730 is less than or equal to the outside diameter of the lower portton 
705 arid the upper portion 725 in order to optlrnally protect the sealing element 703 
durbig placement of the tubular member 700 within the preexisting structure. 

In a prefenned embodiment, during the radial expansion of the tut>ular 
member 700 using the apparatus 115, 215 and 315, the preexpanston of the upper 
Iranslttonary portion 720 and the upper portion 725 reduces the shock toads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expanston process is optimally provided in a safe manner. Furthenmore, 
because the sealing element 730 is preferably recessed below the surfaces of the 
tower portion 705 and the upper portion 725, the seating element 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Refening to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use In the apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a tower portton 805, an intemnedlate portion 
810, and an upper portton 815. 

The tower portton 805 is coupled to the intermediiate portion 810. In a 
preferred embodiment, the lower portion 805 is further adapted to mate with the 
expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 Is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate portions, 805 and 810, are less than the wall thickness of the upper 
portion 815 in order to fadlitate the radial expansion of the tubular member 800. In 
S a preferred embodiment, the kjwer and intermediate portions, 805 and 810, are 
preexparKied to mate with the expansion cone. 

The upper portion 815 is coupled to the Intermediate portion 810. In a 
preferred embodiment the upper portion 815 further preferably includes one or 
more stotted portions 820 for fadlitating the radial expansfon of the upper portion 

10 815 by the expansion cones 130. 230, and 325. In this manner, the upper portton 
815 of thei tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandable tubular nrtember 800. 

Referring to FIG. 9, a prefenred embodiment of a method of applying an axial 

15 force to the expanston cones 130, 230, and 325 will now be described. In a 
prefenned embodiment, the axial displacement of the expansbn cones 1 30, 230, and 
325 during the radial expanston process Is provided by applyirtg an axial force to the 
expansion cones 130, 230, and 325. In a preferred embodiment, the axial force 
provided includes the application of a substantially constant axia\ force for some 

20 time periods and the application of increased axial force for other time periods in 
order to optimally facilitate the radial expansion process by minimizing the effects of 
fnction. In a prefened embodiment, the application of the Increased axial force is 
provided on a periodic basis in order to optimally provMe a variable contact area 
between the expansion cone and the tubular member being expanded. In an 

25 alternative embodiment, the application of the increased axial force is provided on a 
random basis in order to optimally provide a variable contact area t^tween the 
expansion cone and the tubular memt>6r l>eing expanded. In a prefened 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 80/10 % to 60/40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, the ratio of the increased axial force 
to tiie substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provMe a variable contact area between the expansion cone and 
the tubular member being expanded, pronK>te wore even wear of the expansion 
cone, and dean det>ris from the expansion cone surface. 
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Referrir^ to FIGS. 10a to lOi, an en^odiment of an apparatus and method 
for forming a welltwre casing will now be described. As illustrated in FIG. 10a, a 
weiibore casing 1000 and an open hole wellbore section 1005 are provided in a 
subtenBnean fomiation 1010. The wellbore casing 1000 and open hole wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, e new section of wellbore casing is.formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055, 

The firet support member 1020 Is preferably adapted to be coupled to a 
surface location. The first support merhber 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 Is preferably adapted to conv^ 
pressurized fluidic materials and/or electrical cument and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example. l>e, conventional commercially available slick wire, braided 
wire, colled tubing, or drilling stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 Is preferably adapted to 
penult the expanston cone 1030 to be axially displaced relative to the first support 
member 1020. The second support member 1025 may. for example, be 
conventtonal commercially available sitek wire. braWed wire, colled tubing, w drilling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025. and the support member 1025 Is coupled to a 
surfeoe support member. 

The expansion cone 1030 Is coupled to the second support member 1025. 
The expanston cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 Is axially displaced relative to 
the expandable tubular member 1040. In a prefened embodiment, the expanston 
cone 1030 is provided substantially as disctosed In one or more of the following: (1 ) 
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U.S. uUWty patent application serial no. 09/454.139, attomsy dodtel no. 25791.3.02, 
filed on 12/3/1999, whidh claimed the benefit of the fillr^ date of U.S. provisional 
patent appliditton no. 60/111,^3, attorney docftet no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
5 25791.7.02, filed on 2/23/2000, which daim^d the benefit of the filing date of U.S. 
provisEonal applicatton no. 60/121,702, fibd on 2/25/1999; (3) U.S. utility patent 
appHMtion serial no. 09/502,35.0, attorney docket no, 25791,8.02, filed on 
2/10/2000, v^ich daimed the benefit of the filing date of U.S. provtsional application 
no: 60/1 19,61 1, attorney docket no. 25791.8; (4) U.S. utility patent application serial 

10 no. 09/440.338. attorney jtocket no. 25791.9.02. filed on 1 1/15/1999, which claimed 
the benefit of the filing date of U.S. provisior^l application no. 60/108,5^, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. 
attmiey docket no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of 

15 the filing date of U.S. provisional application no, 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent applicatton no. 09/512,895. attorney docket no. 25791.12,02. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provisional 
application no. 60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional applicafion no. 60/154,047. attorney docket no. 25791.29, filed on 

20 9/16/19S9; (8) U.S. utility application no. 09/511,941, attomey docket no. 
25791.16.02, filed on 2/24/2000, which daimed the benefit of the filing date of U.S. 
provisional serial no. 60/121,907, attomey docket no. 25791,16, filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588.946, attorney docket no. 25791.17.02. 
fited on June 7. 2000, which daimed the benefit of the filing date of U.S. provisional 

25 patent application serial no. 60/137,998. attorney docket no, 25791.17, filed on 
6/7/1999; (10) U,S. utility patent application no. 09/559,122. attorney docket no. 
25791.23,02, filed on 4/26/2000, which daimed the benefit of the filing date of U.S. 
provisional applicati(>n no. 60/131,106, attomey docket no, 25791.23. filed on 
4/26/1999; (11) U,S. provisbnal application no. 60/146.203, attomey docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. provisional application no. 60/143,039, 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S, provisional patent 
application serial no. 60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applicatton no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033, attomey 

35 docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provisional patent 

42' 



application no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are Incorporated herein by r^feren^^ 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular mernber 1040 by the axial displacement of the 
expansion cone 1030. 

In a prefemwl embodiment, the anchoring device 1035 indikles one or more 
expandable elements 1W0 that are adapted to controllably extend from tte body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a prefen^d embodiment, the expandable 
elennents 1060 are actuated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaMng element. 
In this manner, fluldic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is ahy one of the hydraulically actuated packers 
commercially available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disclosure. 

In a prefenBd embodiment, the anchoring device 135, 235, and 330 are 
also modified to Includes a fluid passage that can be controllably plugged in order to 
pennit fluidic materials to be exhausted from the anchoring devrces 135, 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 
includes a tower section 1065. an intennediate secHon 1070. and an upper seclton 
1075. In a preferred embodiment, the lower secHoh 1065 is coupled to the flexible 
coupling element 1055 in order to provWe anchoring at an end portion of the 
expandable tubular member 1040. In a prefen^ed embodiment, the wall thickness of 
the tower and intermediate sections, 1065 and 1070, are less than the wall thickness 
of the upper section 1075 in order to optimally couple the radially expanded portton 
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of the expandable tubularmember 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

In a preferred embodiimnt, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

5 patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appHcation no. 60/111,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed . 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

10 application no. 60/121.702. filed on ^5/1999; (3) U.S. utility patent appOcation 
serial no. 09/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

15 the filing date of U.S. provisional application no. 60/108,558,. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

20 application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appiication no, 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatk>n no. 09/511.941. attomey docket no. 25791.16.02. filed on 

25 2/24/2000. which claimed the t)enefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, fiied on June 7, 2000, 
which claimed the benefit of Ute filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559,122, attorriey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of U)e filing date of U.S. provisional appiication 
no. 60/131,106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attomey docket no. 

35 . 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial rio. 
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80/162,671. attorney docket to, 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney doritet no. 25791.36, filed on 10/12,1999; (15) 
U,S. proviisloTial patent appliration no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (18) U.S. provlstonal patent appliratton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of Vifhich are 
Incorporated herein by reference. 

In a preferred embodiment, the ejtpandable tubular mennber 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5^. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portfon 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal this interface 
bettA^een the radially expanded expandable tubular ntember 1040 and the wellbore 
rasing 10(K). In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing members 1045. 

The \amr sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular nr^ember 1040. The \omr sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
betv^n the radially expanded expandable tubular member 1040 and the open 
weUbore section 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of lower sealing members 1 050. 

The flexible coupling element 1055 is OHjpled to the Immr portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
er^egement vwlthln the walls of the open hole vyellbore section 1005. In this 
manner, the kmar portion 10S5 of the expandable tubular member 1040 is coupled 
to the walls of the open hole vifellbore section 1005. In a preferred embodiment, the 
ftsxibte coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexible coupling element 1055 indudes one or more hook 
elements for engaging the walls of the open hole wellbore section 1 005. 

As illustrated In FIG, 10a, the apparatqs 1015 is preferably positioned with 
the expandable tubular member 1040 positioned In overiapping relation with a 
portion of the wellbore rasing 1000, In this mariner, the radially expanded tubular 
member 1040 is coupled to the lower portton of the wellbore casing 1000. In a 
preferred embodiment, the upper sealing members 1045 are positioned in opposing 

45 



relation to the lower portion of the wellt>ore casing 1000 and the. lower sealing 
members 1050 are positioned In oppmtng retatim to the walls of the open hole 
wellbore section 1005. In this manner, the interface t)etween the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 

5 1 005 is optimally fluidicly sealed. 

As illustrated in FIG. 10b. in a preferred emtKxJiment, a quantity of a non- 
hardenable fluidtc material is then injected into and then out of the apparatus 1015. 
In a prefen^d emt)odrment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveabie flow passage 1065. The non^iardenable fluidic 

10. material may be any number of conventtonal commerdalty available fluidic materials 
such as, for example, drilling mud. 

As illustrated In FIG. 10c, In a prefenBd emtKxliment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 

15 exhausted from the apparatus 1015 using the valveabie flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially ekparKied tubular member 1 040. 

As Illustrated In FIG. lOd, In a preferred embodirnent, another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device, Is placed into the non-hardenable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats in and seals off the valveabie fluid 
passage 1065. In this rnanner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1 040 to the open hole wellbore section 1 005. 

In an altemative embodiment, the valveabie fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveabie fluid passage 1 065. 

As illustrated In FIG. 10e, in a preferred emtK>diment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As Illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025, In a prefenred 
embodlnrwnt, the axial dteplacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 Into intimate contact with the vvalls of the open 
hole wellbore section 1 005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 
displacement of the expansion cone 1030 Is enhanced by Injecting a pressurized 
fluWlc material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force Is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluldic 
material. In this manner, a temporary need for Increased axial force during the 
radial expansion process dan be easily satisfied. 

In B preferred embodiment, the hardenable fluidic sealing material is then 
penmltted to at least partial cure. 

As illustrated in FIGS. lOh and lOi, after the expandable tubular mernber 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030. the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a preferred embodlnwnt the resulting new section of wellbore casing 
Includes the radially expanded tubular member 1040 and the outer annular layer of 
ttie cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, \he apparatus 1015 is used to fomn and/or 
repair wellbore casings, pipelines, arid structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refenlng to Rg. 11a. a wellbore casing 1100 is positioned 
wlttiin a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to ttie horirontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been ttie 
result of unintentional damage to the wellbore casing 1100. or due to a prior 
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perforation or fracturing operation perfonmed upon the surrounding sutTterranean 
fbmnation 1 1 05. As will be recognized ty persons having ordinary skill In the art, the 
openings 1110 can adversely affsct the subsequent operation and use of the 
weilbore casing 1 1 00 unless they are sealed off. 
5 In a preferred embodirrant, an apparatus 1115 is utilized to seal off the 

openings 1110 In the weilbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferaUy includes a first support member 1120, a 
10 second support member 1 125, an expansion cone 1 130, an anctK>ring device 1 135, 
and expandable tubular member 1 140, and one or more sealing menrtbers 1145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support niember 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 is preferably adapted to be coupled to a 
surface locatton. The second support 'member 1125 Is further coupled to the 
expansion cone 1130. The second support rnember 1125 is preferably adapted to 
permit the expansion cone 1130 to be axialiy displaced relative to the first support 
25 member 1120. The second support member 1125 may. for example, be 
conventkMial commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a prefenned embodiment, the first support member 1120 Is coupled to a 
surface locatk}n by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupted to the second support member 1 125. 

The expansbn cone 1 130 Is coupled to the second support member 1 125. 
The expansion cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expar^ion cone 1 130 is axialiy displaced relative to 
the exparKlable tubular member 1140. In a preferred embodiment, the expansion 
35 cone 1 1 30 is provided substantially as disck>sed in one or nr^ore of the following: (1 ) 
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U.S. utility patent application serial no. 09/454.139. attorroy docket no. 25791.3.02, 
filed on 12/3/1999, v»hich claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent appilcatfon serial no. 09/510.913, attorney docket no. 
25791.7.02, filed on 2/23/2000. which dalmsd the benefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. )svm\ claimed the benefit of the filing date of U.S. provisional application 
no. 60/119.611. attorney docket no. 25701.8; (4) U.S. utility patent appHcation serial 
no. 09/440.338, attorney docket ho. 25791.9.02, filed on 11/15/1999. which dalmsd 
the benefit of the filing date of U.S. provisfonal-application no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512.895. attorney docket no. 25791.12.02, filed 
on 2/24/2000. whldi claimed the benefit of the filing dates' of U.S. provisional 
appU(»tion no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility application no. 09/511,941. attorney docket no. 
25791.16.02, filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121,907, attorney docket ho. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946, attorney docket no. 25791.17.02, 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provisional 
patent applicatk>n serial no. 60/137,998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provisional applicatton no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisional application no. 60/148.203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provistonal application no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent 
application serial no. 60/162.671, attorney docket no. 2579127. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. provisional patent appltoation no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provisional patent 



application no. 60/165^8, attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 Is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 

5 expandable tubular member 1 140 and the weHbore casing 1 1 00. In tNs manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fadlitate the radial expan^n of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1 135 includes one or more 

10 expandable elenr^nts 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage t>oth the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydraulicaily actuated packers commercially available 

15 from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disctosure. 

The expandable tubular menfiber 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 

20 device 1135. In a prefenBd embodinDent. the expandable tubular member 1140 
includes one or more anchoring windows 1155 for penrhltting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 11(K) 
iand the expandable tubular member 1 140. 

in a preferred embodiment, the expandable tubular member 1140 further 

25 includes a lower secton 1160, an intermediate section 1165. and an upper secb'on 
1170. In a preferred embodiment, the tower section 1160 rests upon artd is 
supported by the expansion cone 1130. In a preferred embodiment, the 
intemnediate section 1 165 Includes the anchoring windows 1 155 in order to provide 
anchorirtg at ah intermediate portion of the exparKlable tubular memt>er 1 140. 

30 In a preferred embodiment, the expandable tubular member 1140 Is further 

provkJed substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utirrty patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no, 25791.8.02. fited on 2/1 0/2000,, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,611, 
attorney docket no. 25791.8; (4) U.S.. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates 01 U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on ?/26/1999 and U.S. provlstonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefH of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, fUed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
which dalmed the benefit of the filing date of U.S. pjoviskMial patent application 
serial no. 60/137,998, attomey docket np. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.108. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appliraition no. 60/146,203, attomey docket no. 25791.25, filed on 
7^/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
80/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U;S. provisional 
appliraition no. 60/159.039. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U;S. provisional patent applicatran no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluldidy seal the Interface t)etween the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a prefenrad 
embodiment the apparatus 1115 Includes a plurality of sealing members 1 145. In a 
prefenBd embodiment the sealing members 1 145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular rnerrtber 1140 positioned in 
opposing relation to the opening 1110. in a preferred embodiment the apparatus 
1115 includes a plurality of sealing members 1145 that are positiormd above and 

10 below the opening 1110. In this manner, the radial expansiori of the expandable 
tubular memt)er 1 140 optimally fluididy isolates the opening 1110. 

As illustrated In FIG. 11b, the apparatus 1115 Is then anchored to the 
wellbore casing 1100 using the. anchoring device 1135. In a preferred embodiment 
the arKhoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 In the expandable tubular member 1140 into intimate contact with the 
wellbore casing 1100. In this manner, the interrhediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the wellbore casing 1 1 00. 
In an alternative emtxxliment a compressible cement and/or epoxy is then 

20 injected into at least a portion of the annular space t>etween the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then pemnitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular memt)er 1 140. 

25 As illustrated in FIG. 11c, in a preferred emtxxliment, the expansion cone 

1130 is then axially displaced by applying an axial force to the seccxid support 
member 1 125. In a preferred embodiment, the axial displacement of the expansior\ 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the walls of the wellbore or the wellbore 

30 casing 1100. 

As illustrated in FIG. lid, in a preferred embodiment, the axial displacement 
of the expansion cone 1 130 is stopped once the expansion cone 1130 contacts the 
lower portion of the anchoring device 1 1 35. 
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As illustrated in FIG. 11e, in a prefenBd embodiment, the anchoring device 
1135 is then decoupled froni the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, the axial displacement 
of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the low^r section 
1160 of the expandable tubular member 1140 is setf-anchored to the wellbore 
casing 1 100. in a prefen^d embodiment, the lower secHon 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of tto expandable tubular 
member 1 140 to the wellbcm or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130. the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the weUt>ore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the r^ially expanded tubular member 1140 is substantially 
constant 

Referring to FIGS. 12a to 12d, an aKemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a, a wellbore casing 1200 is positioned 
within a subtenBnean formation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 further ihdudes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation perfonned upon the surrounding subten^nean 
formation 1205. As will be recognized by persons having ordinary sicill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1 200 unless they are sealed off. 

In a prefened embodiment, an apparatus 1215 is utilized to seal off the 
C4>enings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or struchjral 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
exparidable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 

5 location. Thesupport nrtember 1220 is further coupled to the expandable expansk^ 
cone 1225. The support merhber 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical . current and/or communication signals from a 
surfece location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commercially available slick wire, brakled wire, 

10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupied to the support member 
1220. The expandable e)?)ans(on cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expanston cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 

15 expaodable expansion cone 1225 is further preferably adapted to radially expand at 
least a portton of the expandable tubular member 1235 when the expandable 
expanston cone 1225 is controllably radially expanded. The expandable expanston 
cone 1225 may be any number of conventional commercially available radially 
expandable expansion cones. In a preferred embodiment, the expandable 

20 expansion cone 1225 is provided substantially as dlsck^ed in U.S. Patent No. 
5,348,095, the disclosure of which is incorporated herein by reference. 

In a preferred embodiment, the expanston cone 1225 is further provMM 
substantially as disctosed in one or more of the foltowing: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatiqn serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal appiicatton no, 60/108.558, attorney docket no. 

35 25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
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^ filed on 2/18/2000: (6) U.S. utility patent application no. 09/523,460, attorney docket 

no. 25791.1 1,02, filed on 3/10/2000, which claimed the benefit of the filing date of 

r* U.S. provlsiorial application no. 60/124,042, filed on 3/1 1/1B99; (7) U.S. utility patent 

appliratton no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24^000, 

p*. 5 vi^lch claimed the benefit of the filing dates of U.S. provisional appllration no. 

80/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S^ 

^ appHration no. 60/154,047, attorney docket no, 25791.29, filed on 9/16/1999; (8) 

U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

^ 2/24/2000, which claimed the benefit of the filing date of U.S. provfeional serial no. 

10 60/121 ,907, attorney docket no. 25791 .16, flted on 2/26/1999; (9) U.S. utility patent 
appliration no. .09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
vifhich dainted the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
Utility patent application no. W/559,1 22, attorney docket no. 25791.23.02, filed on 
15 4/28^000, vifhich dairrod the benefit of the filing date of U.S. provisional application 
no. 80/131,108, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, atlonney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

r 20 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

' application no. 60/159.039. attorney docket no. 25791.38, filed on 10/12,1999; (15) 

U.S. provisional patent applicatton no. 60/159,033. attonney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 

^ attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 

25 incorporated herein by reference. 

^ The expandable tubular member 1235 is removably coupled to the 

e):pansion oone 1225. In a prefemad embodiment, the expandable tubular member 
1235 indudes one or more engagerrtent devices 1250 that are adapted to couple 
with and penetrate the mllbore rasing 1200. tn this manner, the expandable 
30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
prefenBd embodiment, the engagement devices 1250 indude teeth for biting into 
the surface of the wellbore casing 1 200. 

^ In a pnaf erred embodiment, the expandable tubular member 1235 further 

indudes a lovtfer section 1255, an Intermediate section 1260, and an upper section 
35 1265. In a preferred embodiment, the lower sectton 1255 indudes the engagement 
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d@vic@$ 1250 in order to provkl® anchoring at an end portion of the expandable 
tubular rmrrtber 1235. In a prefanred ermbodiment, the ymW thickness of the lower 
and intermediate secSons, 1255 and 1260. are less than the v^ll thictcness of the 
upper secUon 1265 in order to optintally facilitate the radial eitpansbn of the to^r 
5 and interrvtedlate sections, 1255 and 1260, of the expandable tubular nrtember 1235. 
In an attematDve embodiment, the lo^r sedion 1255 of the expandable tubular 
nnember 1235 Is slotted in order to optiniatty fadlitate the radial expansion of the 
tomr section 1255 of the expandable tubular member 1235 usir^ the expandable, 
ex^nston cone 1225. 

10 In a preferred embodinr^nt, the expandable tubular member 1235 is {Further 

provided substantially as disclosed in one or more of the follo^ng: (1) U.S. utility 
patis«nt sppliratlon serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, v^ich claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/1 1 1 ,293, attomey docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 

15 utilttypatentapplicationserialno. 09/510,913, attorney docket no. 25791.7.02. fn 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appilration 
sermi no. 09/502,350, attomey docket rto, 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 

20 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which dainned the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 80/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, atton^y dodcet 

25 no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application rio. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the bertefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

30 application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applic^tk^n no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. C»/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 

35. which daimed the benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137,998, attorney docket m. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2(X)0, claimed the benefit of the filing date of U.S. provisional application 
no. 80/131,108, attorney docket no. 25791.23, filed on 4/^1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.28. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attom®y docket no. 25791.38. filed on 10/12,1999; (15) 
U.S. provisional patent appliration no. 60/159.033, attorney docket ho. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attOTiey docket no^ 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The sealing menr^bers 1240 are, preferably coupled to the outer surface of the 
upper portton 1285 of the e)(pandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluididy seal the internee between the 
radially e^tpanded expandable tubular member 1235 and the wellbore casing 1200. 
In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodirrtent. the sealing members 1240 surround 
and isolate the openir^ 1210. 

As illustrated In FIG. 12a, the apparatus 1215 is preferably positioned within 
the wellbore casing 1200 with the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. In a prefsrred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
below the opening 1210. In this manner, the radial expansion of the expandable 
tubular member 1235 optimally ftuldidy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular nrtember 1235 of the 
apparatus 1215 Is then anchored to the wellbore casing 1200 by expanding the 
expandable expansbn cone 1225 into contact with the lower section 1255 of the 
expandable tubular member 1235. In a prefenred embodiment, the lower section 
1255 of the expandable tubular member 1235 is radially expanded Into intimate 
contact with the vifellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are thereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. In this manner, the lower section 1255 of the expandable 
tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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In an alternative emlxxliment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The <x>mpressible cement and/or - 
epoxy may then be permitted to at least partiaily cure prior to the initiation of the 

5 radial expansion process. In this manner, ari annular structural support and fluldic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then ^ 
axiaBy displaced by applying an axial force to the support member 1220. In a 
preferred embodiment the a)dar displacenDent of the expansion cone 1225 radially ^ 

10 e)9ands the expandable tubular nrmrnber 1235 into intiiTiate contact with the 
the wellbore casing 1200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 

15 seaieidoff by the radially expanded tubular nrtember 1235. In this n^anner, repairs to 

the wellbore casing 1200 are optimalty provided. More generally, the apparatus ^ 
1215 is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d, an altemative embodiment of an apparatus 
and method for coupling an extendable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13ia, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore ^ 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior ^ 

25 perforation or fracturing operation performed upon the surrounding subterranean 

fonmation 1305. As will be recognized by persons having ordinary skill in the art, the ^ 
openings 1310 can adversely affect the subsequent operation and use of the 
weiibore casing 1300 unless ttiey are sealed off. 

In a prefen^ embodiment, an apparatus 1315 Is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 Is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an ""^ 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
35 or more sealing members 1345. 
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The support meml:^r 1320 Is preferably adapted to be coupled to a surface 
location. The support rnember 1320 is further coupled to the expansion cone 1325. 
The support memt)er 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication stgnate from a surface 
5 location to the expansion cone 1325 and heater 1340. The support memtor 1320 
may, for example, be conventional comnrtercially available slick wire, braided \A^re, 
anted tubing, or drilling stock material. 

The expansion rane 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 vvhen the expansion cone 1325 is axially displaosd relative to 
the e^^ndabte tubular member 1335. The expansion cone 1325 may be any 
number of ranventional comnterdally available expansion cones. 

In a preferred embodirrtent, the expansion cone 1325 is further provided 
substantially as disclosed in one or mare of the folloiftfing: (1) U.S. utility patent 

15 application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12(3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicsition no. 60/111,293; attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no, 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appliration serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which clainr>ed the benefit of the filing date of 
U.S. provisional appliration no. 60/124,042, filed on 3/11/1999; (7) U.S. utIUty patent 

30 application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the fiRng dates of U.S. provisional appllratton no. 
60/121,841, attOTfiey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appliration no. 09/511,941, attorney docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907, attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
applicsBon no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which cteimed the benefit of the filing date of U.S. pro\rtslonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiBty patent application no. 09/559,122, attorney dccStet no. 25761.23.02, filed on 
4/28/2000, vtfhich claimed the benefit of the filing date of U.S. provisional appliratton 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. pro\dsional appiiratlon no. 60/143,039, attorney docket no. 
25791.28, fited on 7/9/1^; (13) U.S. provisional patent appliratton serial no. 
80/182,871, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonai 
appHcatlon no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 60/159,033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. pro>rtstonal patent application no, 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which aro 
incorporated herein by reference. 

The expandable tubular n>ember 1335 is reniovably coupled to the 
eKf^nsion cone 1325. In a prefen^d embodifnent. the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 
with and penetrate the wellbore rasing 1300. In thfe manner, the expandable 
tubular member 1335 is optimally coupled to the wellbore (^sing 1300. In a 
prefemed embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the v^llbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 
includes a tomr section 1355, an intermediate section 1360, and an upper sistcUmi 
1365. In a prefenred emb<^iment, the tower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end porttori of the expar^abte 
tubular member 1335. In a prefenred erttbcdlment, the wall thickness of the lower 
and intermediate sections, 1355 and 1360, are less than the wall thickness of the 
upper sectipn 1365 in order to optimally facilitate the radial expanston of the tower 
and Intenmediate sections, 1355 and 1360, of the expandable tubular member 1335. 

gn a prefen^ embodiment, the tower sectipn 1355 of the expandable tubular 
member 1335 includes one or more shape mermry metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the lower 
section 1355 of the expandable tubular member 1335 into intimate contact with the 
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\Af®llbor© casing 1300 when heated by the heater 1340. ThQ shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
available shape memory alloys such as; for e)(ampte, NiTi or NITiNOL usir^ 
ronventional forming processes such as, for example, those described in U.S. 
5 Patent Nos. 5,312,152, 5.344,508, and 5,718,531, the disclosures of ysAyldh are 
incorporated herein by reference. In this rr^nner, the shape memory metal inserts 

^ 1370 preferably radially expand the lower section 1355 of the expandable tubular 

member 1335 when the inserts 1370 are heated to a temperature above their 

^ trQnsfor?nation temperature using the heater 1340. In a preferred embodiment, the 

10 trfinsfbrmatlon temperature of the inserts 1370 rsnges from about 250* F to 450" F. 
In a preferred embodiment, the material composifion of the lower section 1355 of the 
expandable tubular member 1335 is further seCectecS to maximize the radial 
expansion of the lower secUor^ 1.355 during the transformation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 
15 more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Alternatively, the inserts 1370 are completely 
oontaint^ within the lower section 1 355 of the expandable tubular member 1 335. 

^ In a preferred embodiment, the expandable tubular member 1335 is further 

provided substantially as disclosed in one or movB of the following: (1) U.S. utility 
20 patent applirattori serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appliMilton no. 60/111,293, attorney docket no. 2S791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which dainr^ the benefit of the filing date of U.S. provisional 
25 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

^ serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 

claimed the benefit of the filing date of U.S. provisional application no. 60/1 1 9,61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent applicatipn serial no. 09/440,338, 

I attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application ru). 60/108.558, attorney docket no. 
25791.9, fited on 1 1/16.1998; (5) U.S. p^visk>nal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

1^ no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

^ 35 application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 



v^ich dainr^ ths harvM of the filing datss of U.S. provisional application no. 
60/121,341, attomay docket no. 25791.12, flled on 2/26/1999 and U.S. provisional 
appliratton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791,16.02, filed on 

5 2^4/2000, v^idi claimed the benefit of the filirtg date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on a/26/1999; (9) U.S. utility patent 
applic^tten no. 09/588,946, attorney docket no. 25791.17.02, filed oh June 7, 2000, 
^ich claimed the benefit of the ftlir^ ciate of U.S. provisional patent application 
serial no, 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, v^hich claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no, 25791.23, filed ori 4/28/1999; (11) U.S. 
provisional applic^tton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

15 25791.26, fil(^ on 7/9/1999; (13) U.S. provisional patent application serial rto. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, atton^y docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisbnal patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

20 attcmey docket no. 25791.39, filed on 11/12/1999, the disclosures of v^ich are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to controllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional ttiemriostat control in order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The seeing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the e:tpandable tubular member 1335. The seating members 

30 1345 are preferably adapted to engage and fiuidicly seal the interface be^Afeen the 
radially eicpanded e^andable tubular member 1335 and the wellbora casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a» the apparatus 1315 is preferably positioned within 
the weilbore casing 1300 with the expandable tubular member 1335 positioned in 
of^sosing relation to the opening 1310. In a prefen^d embodiment, fte apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluididy isolates the opening 1310. 

As illustrated in FIG. 13b. in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansltm of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
prefened embodiment, the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
wellbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be penmitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structural support and fluldic 
seal is provided around the tubular member 1335. 

As illustrated in FIG. 13c. ti)e expansion cone 1325 is ttien axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular hnember 1335 into intimate contact vintii tt>e walls of Uie wellbore casing 
1300. • 

As ilhjslrated in FIG. 13d, in a prefen^d embodiment, after the expandable 
tubular member 1335 has been comptetely radially wpanded by the axial 
displacement of the expansion conb 1335, the opening 1310 in the wellbore casing 
1300 is sealed off by the radially expanded tubular member 1335. In tills manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or fomn wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
arKl nr>ethod for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig, 14a, a wellbore casing 1400 is positioned 
within a subterranean fommtion 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes or)e or more openings 1410 that nriay have been the 

5 result of unintentional damage to the wellbore casing 1400, or due to a prior ^ 
perfection or fracturing operation perfbrrhed upon the surrounding siAtenranean 
fonnation 1405. As will be recognized by persons having ordinary skill In the art, the ^ 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a preferred enrtbodiment, an apparatus 1415 is ufillzed to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utili2ed to form or repair wellbore casings, pipelines, or sfructural 
supports. 

The apparatus 1415 preferably Includes a first support member 1420. a 

15 second support member 1425, a coupling 1430, an expandable tubular member 

1435, an expansion cone 1440, a third support member 1445, and a packer 1450, ^, 

The first support member 1420 is preferably adapted to be coupled to a 
surface tocatton. The support member 1420 te further coupled, to the expansion ^ 
cone 1440. The first support mernber 1420 is preferably adapted to convey 

20 pressurized fluidk: materials and/or electrical cunrent and/or commiinicatton signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support nrtember 1420 may, for example, be conventional comnnercially available ^ 
slick wire, braided wire, cdled tubing, or drilliiig stock material. ^ 
The second support member ,1425 is preferably adapted to be coupled to a ^ 

25 surface kxstion. The support member 1425 Is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluidic 
materials arid/or electrical current and/or communication signals from a surface 
location to the coupling 1430. The second support member 1425 may, for exannple, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 

30 drilOng stock material. 

The coupling 1430 Is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional »^ 
commercially available passive or actively controlled coupling devices such as, for 
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©xampte, padters or slips. In a preferred embodiment, the coupling 1430 is a 
medianic^ slip. 

The expandable tubular member t435 is renru)vably coupled to the coupling 
1430. In a preferred embcdintent, the e}cpandab3e tubular member 1435 indudes 
one or mm engagement devices that are adapted to couple with and penetrate the 
t^i^ellbore ^sing 1400, In this manner, the expandable tubular member 1435 is 
optimally coupled to the mllbor® <sising 1400. In a preferred embodinrtent, the 
engagement devio^ indude teeth for biting into the surfaos of the mllbos^ casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 
Indudes one or more sealing numbers on the outside surface of the expandable 
tubular ntember 1435 In order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore c^ing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substant^ily as disdosed in one or nnore of the foUowing: (1) U.S. utility 
patent application serial no. 09/454,139, attorriey ?iocket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
appficatfon no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dod^et no. 25791.7.02, filed 
oh 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
appllMtlon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
dairried the benefit of the filing date of U.S. pinovisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9,02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional appliratbn no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appliratlon no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provistonal applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12,02, filed on 2/24/200D, 
which daimed the benefit of the filing dates of U.S. provistonal application no, 
80/121,841, attomey docket no. 25791.12, fited on 2/26/1999 amj U.S. provistonal 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907, attomsy docket no. 25791.16, filed on 2/26/1^9; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
v^ich cHaiimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filod on 6/7/1999; (10) U.S. 

5. utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/28/2000, v^ich claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmai application no. 60/146,203, attorney docket 25791.25, fited on 
7/29/19^; (12) U.S. provistonal applk:atk>n no; 60/143,039, attorney dodcet no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 

15 atlc^mey docket no. 25791.39, filed on 11/12/1999. the disclosures of whfch are 
incorporated herein by reference. 

The e;tpanston cone 1440 is coupled to the first support member 1420 and 
the third support member 1445. The e^rpansion cone 1440 is preferably adapted to 
radially e)tpand the eitpandable tubular member 1435 when the expansion cone 

20 1440 is a)dal9y displaced relative to the eicpandable tubular member 1435. 

In a preferred embcxiiment, the e):panston cone 1440 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791,3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 

25 applic^tton no. 60/1 1 1 .^3, attomey docket no. 25791 .3. filed on 1 2A7/1 998; (2) U.S. 
utility patent applic^tton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed t^ benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/2S^1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. whk^ 

30 clairrted the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attomey dc^et no. 25791. 9.02, -filed on 11/15/1999, which dairrted the benefit of 
the filing date of U.S. provisional applic^tton no. 60/108.558, attomey docket ho. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 

35 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 



no. 25791.11.02, filed on 3/10/2000, which daimad the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utilrty patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24^00, 
wWch claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 2579112, filed on 2/26/1999 and U.S. provisional 
appflcatfon no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appHcatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
80/121,907. attorney docket ho. 25791.18, filed on 2/28/1999; (9) U.S. utility patent 
application no. 09/588*948. attorney docket ho. 25791.17.02, filed on June 7, 2000, 
which dafmed the benefit of the filing date of U.S. provisional patent applteation 
serial m. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appljcatton no. 09/559,122, attomey dodcet no. 25791.23.02, filed on 
4/26/2000, whteh daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,1(». attomey docket no. 25791,23, filed on 4/26/1999; (11) U.S. 
provisk)nal application no. 60/146,203, attomey docket no. 25791,25. filed on 
7/28/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent Application serial no. 
60/162,671, attomey docket no. 25791.27, filed oh 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attonrtey docket no. 25791.38, filed on 10/12,19^9; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appliMtion no. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999. ttie disdosures of which are 
incorporated herein by reference. 

The third support member 1445 is ^ferably coupled to the ejtpanston cone 
1440 and the packer 1450, The third support member 1445 is preferably adapted to 
convey pnsssurized fluldic materials and/or electrical current and/or communication 
signals from a surface location to ttie packer 1450. The third support member 1445 
may, for example, be conventional commerdally available slick wire, braided wire, 
colled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventional commerdally available 
packer devices. In an alternative embodiment a bladder, slipped cage assembly or 
hydraulic slips rnay be substituted for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FiG. 14b, in a preferred embodinient, the packer 1450 is 

5 then anchored to the wellbore casing 1400. In this manner, the e)q)ansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c in.a preferred enibodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 Impads the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or nrx>re engagement 
devices for er^aging the weiibore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 in an alternative embodiment, a compressible cement and/pr epoxy Is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansbn process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustiBted in FIG. 14e, in a preferred embodinr^nt. the packer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f, in a prefened embodinr^ent, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial dlsplacenrtent of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
witti the walls of the wellbore casing 1400. In a prefenred embodiment, prior to ti>e 
initiation of the axial displacement of ttie expansk3n cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a preferred embodiment, after ttie expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellt>ore casing 1400 are optirnally provided. More generally, the 
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apparatus 1415 is used to mpair or form w®IIbor3 casings, pipolinss, and structural 
supports. 

Roforrir^ to FIGS. 15a to 15d, an atemativ© ©mbodim®nt of an apparatus 
tor coupiong an ©jrs^ndabl© tubular m©?nb©r to a pr©©jdsting structure will novi; b© 
5 described. Referring to Hg. 15a, a mllbore rasing 1500 is positioned within a 
subterranean fbrmatiion 1505. The v^llbore rasing 1500 may be positioned in any 
orientation from the vertiral direction to the host^ntal direction. The weilbore casing 
15G0 further includes one or more openirtgs 1510 that may have been the result of 
unintentional damage to the mllbore casing 1500, or due to a prior perforation or 
10 freciuring ojseration perforated upon the surrounding subterranean formation 1505. 
As will be reo^nized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbor© rasirrg 1500 



In d preferred embodiment, an apparatus 1515 is utilized to seal off the 
15 openings 1510 in the wellbore rasing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbor© raslngs, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
e)(pandable tubular member 1525, an ©)tpansion cone 1530, a coupling 1535, a 

20 resilientanchor 1540, and one or rror© seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
loration. The support member 1520 is further coupled to the e^cpansion cone 1530. 
The support n^dmber 1520 is praferably adapted to convey pressurized fluidic 
materials and/or eleclriral current and/or communiration signals from a surface 

25 loration to the resilient anchor 1 540. The support member 1 520 may, for example, 
be conventional commerdally available slick wire, brakjed wire, coiled tubing, or 
drilling stodk material. 

The e^tpandable tubular member 1525 is removably coupled to the 
e}q}ansion cone 1530. In a preferred embodiment, the expandable tubular member 

30 1525 includes on© or more engagement devices that are adapted to couple with and 
perpetrate the wellbore rasing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore rasing 1500, lln a prefenred 
embodiment, the engagement devices include teeth for biting into the surt'ace of the 
wellbore rasing 1500. In a preferred embodiment, the expandable tubular member 

35 1525 further includes one or more sealing members 1545 on the outside surface of 



the Qxpandabli^ tubular rmmbsr 1525^ in order to optimatty seel the interface 
betii^n the expandable tubular ntamber 1 525 and the wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular niember 1525 includes a 
lomr section 1550. an intermediate section 1555, and an upper section 15S0. In a 
5 pnsferred embodiment, the \Afall thicknesses of the k^r and intemrtediate sections, ^ 
1550 and 1555, are (ess than the v^tl thickness of the upper s^ecdion 1560 in order 
to optinr^lly facilitate the radial expansion of the expandable tubular member 1525. ^ 
In a pre^srred embodintent, the seaiir^ members 1545 are provkjed on the outside 
surface of the upper section 1580 of the expandable tubular member 1525. In a ^ 

10. pinsferred embodinrrent, the resilient anchor 1540 is roupied to the totter section 
^ 1550 of the expandable tubular mer?to 1525 in order to optimally anchor the 
expandabte tubular number 1 525 to the \;^llbore casing 1 500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
pro\^ded substantially as disclosed in one or more of the following: (1) U.S. utility . ^ 

15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

12/3/1999, \^ich claimed the benefit of VhB filing date of U.S. provisbnar patent ^ 
applicatton no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed ^ 
on 2/23^000, which dairrved the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application »4 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, ^ 
attorney dcx^et no. 25791 .3; (4) U.S. utility patent appli^tion serial no. 09/440,338, 
attorney cSocket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of ^ 

25 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791 .9, filed on 11/1 6. 1 998; (5) U.S. provisional patent applicatton no. 60/1 83,546, 
filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. uflllty patent H 

30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attonrvsy docket no, 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 

35 2/24/2000. whjch claimed the benefit of the filing date of U.S. provisional serial no. «^ 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utHity patent 
appliration no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
vi^lch dainoed the benefit of the filing date of U.S. provisional patent appllcatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney doc&et no. 25791.23.02. filed on 
^6/2000, wf^lch cteimed the benefit of the filing date of U.S. provistonal appllration 
no. 60/131,108, attorney docket no. 257S1.23, filed on 4/26/1999; (11) U.S. 
provisional appBratton no, 80/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provfetonal application no. 60/143,039, attorney dodcet no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent appliratton serial no. 
60/182.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appliratlon no. 60/159.039, attorney docket no. 25791.38, filed on 10/12,19^; (15) 
U.S. provistonal patent appliratlon no. 80/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; ami (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
inoosrporated herein by reference. 

The ejtpanston cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expansbn cone 1530 is preferably adapted to radially e^tpand 
the expandable tubular member 1525 when the expansion cone 1530 is arfally 
displacBd relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventtonal oommerdally available expanston cones. 

In a preferred embodiment, the expansion cone 1530 is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
appHratlon serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1^9. which claimed the benefit of the filing date of U.S. provisional patent 
appHcatfon no. 60/111,293, attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date 6f U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
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flted on 2/18/2000; (6) U.S. utillly patent appliratfon no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dainrmd the benefit of the filing date of 
U.S. provlstonal appliratton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
applicsitcon no. 09/512.895. atlcmey docket no. 25791.12.02, filed on 2/24/2000, 
v^ich daimedl the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U:S, provisional 
appliratton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1^; (8) 
U.S. utmty application no. 09/511,841. atlomey docket no. 25791.16.02, filed on 
2/24/2(KM), which daim^ the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no, 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appliration no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appli<sition no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
^ no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
80/162,671, attorney docket no. 25791,27, filed on 11/1/1999; (14) U.S. provisional 
appliration no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlsk)nal patent appliralton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appliratton no. 60/155,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disckssures of which are 
incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support number 1520. the 
ejtpansiori con© 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or eledriral current 
and/or communiration signals from a surface location to the resilient anchor 1535. 
The coupling 1535 may, for eitample. be conventional commercially available slick 
wire, braided wire, colled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiatir^ the axial displacement of the expansbn cone 1530. 

The resilient anchor 1540 is preferably coupled to the lower section 1550 of 
the ejtpandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, In a preferred embodiment, the resilient 
anchor 1540 Includes one or more coiled resilient members 1600 and corresponding 
reieasable coupling devices 1605. In a preferred embodlnr>ent, the reslHent anchor 
1540 Is maintained in a compressed etasUc position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored wfttiin the resilient anchor 1540. As Wustrated In FIG. 16b, In a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferrBd embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1500. 

The colled member 1600 may be fabricated from any number of 
conventional commerdaOy available resilient materials. In a preferred embodiment, 
the coiled member 1600 is faWcated from a resilient material such as, for example, 
spring steel. In a prefened embodiment, the colled member 1600 is fabricated from 
nr)emory metals In order to optimally provide control of shapes and stresses. 

In a preferred embodiment, the reieasable coupling device 1605 maintains 
the coiled member 1600 is a coiled position untH the device 1605 is released. The 
reieasable coupling device 1605 may be any number of conventional commercially 
available reieasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned In any desired orientatiCKi. In a. 
prefenwJ embodiment, the resilient anchor 1540 Is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 atter releasing the resilient 
anchor 1540. 

In an attemate emlxxlimeht, as Illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 Includes a tubular member 1700, one or nrtore resilient anchoring 
members 1705. one or more corresponding rigid attachments 1710, and one more 
conresponding reieasable attachments 1715. In a prefenred embodiment, the 
resilient anchoring members 1705 are maintained In compressed elastic condition 
by the conBsponding rigid and reieasable attachments, 1710 and 1715. In a 
preferred embodiment, when the corresponding reieasable attachn:>ent 1715 is 
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released, the corrBSponding resilient anchoring member 1705 expands, releasing 

the stored eiastiG energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a, one end of each resilient anchcving member 1705 

is rigidly attached to the outside surfeoe of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is renrwvably attached to the outelde surfece of the tubular member 

1700 by a corresponding reieasable attachment 1715. As illustrated in FIG. 17b, in 

a prefemed emtxxliment, releasing the reieasable attachment 1715 permits the 

resilient energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anchoring member 1705 to swing radially outward from 

the tubularnr)ember 1700. 

The tubular member 1700 may be fabricated from any number of 

conventional materms. 

The resilient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 

1705 are fabricated from memory metal in order to optimally provide control of 

shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 

conventional commercially available materials. In a preferred embodimerU, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 

strength. 

The reieasable attachments 1715 may be fabrrcated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 
In anottier alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resHient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or nrK>re resilient members 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a preferred embodiment, when the 
30 release devices 1815 are removed, ttie anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass Uirough. The tubular nrmmber 1800 may be fabricated from any 
35 number of conventional commercially available materials. In a prefenred 



embodiment the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 In the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
faWcated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodlmortt, the anchoring devices 1805 are fabricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the Inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a prefenBd embodiment, 
when the release devices 1815 release the ahchoring devices 1805. the resilient 
menU)ers 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 Into contact with, to at least 
partially penetrate, the wellbore casing 1 500. 

The release devices 1815 are positioned within and coupled to the openings 
1 820 in the tubular member 1 800. The release devices 181 5 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned In 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, In a preferred embodiment, the resilient anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of Uie expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative embodiment, a compressible cenr>ent and/or epoxy is then 
injiscted into the annular space between the unexpended portion of the tubular 
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member 1525 and the welltxxe casing 1500. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process, in this manner, an annular stmctural support and fluidic seal is 
provided arourKl the tubular member 1 525. 
5 As illustrated in FIG. 1 5c Jh a preferred embodiment, the expansion con^ 

1530 is then axialiy displaced by applying an axial force to the supped member 
1520. in a preferred embodiment; the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1500. 

10 As illustrated in FIG. 15d, in a prefen^d embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or fomi wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c an alternative embodiment of an 
expandable tubular rriember 1900 for use in the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more r^lllent panels 1910. one or more 
conesponding engagement nr^embers 1915, and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, 6r a structural 
support. 

The tubular mernber 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasdbly coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release nteniber 1920. In a preferred 
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embodiment the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to opt|mally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment the resilient panels 1910 are fabricated from 
5 spring steel In order to c^ttmally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partiaHy penetrate, the wellbore casing 1 500, or other preexisting structure. 

The release member 1920 is reteasabty coupled to the resilient panels 1910. 

10 The release member 1920 Is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a prefen^d embodiment, the 
release member 1920 is releasabty coupled to the coupling 1535. In this manner, 
electrical and/or control ar>d/or hydraulic signals are communicated to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
conventional cbmmerctaliy available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting staicture 
will now be described. Refering to Rg. 20a, a wellbore casing 2000 is positioned 

20 within a subterranean fomiatlon 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfonnned upon the surrounding subtenranean 

25 formation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a prefenBd embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular merinber 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The supix>rt member 2020 is preferably adapted to convey pressurized flukiic 
materials and/or electrical current and/or communication signals from a surfcice 
5. jocation to the anchor 2040. The support niember 2020 may. for example, be 
conventional corrvnerctally available slick wire, braided wire, coiled tubing, or drilling 
stock material; 

The expandable tubular merr^ 2025 is removably coupled to the 
expanston cone 2030. In a preferred embodirhent, the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a prefenred 
embodiment the engagement devices include teeth for biting into the surface of the 
wellbore casing 2000. In a preferred embodirtient, the expandable tubular member 

15 2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 
between the expandable tubular member 2025 and the wellt>ore casing 2000. 

In a preferred embodiment, Vne expandable tubular member 2025 Includes a 
tower section 2050. an intemiediate section 2055, and an upper sectton 2060. In d 

20 prefen^ embodiment, the wall thicknesses of the lower and intenrtediate sections, 
2050 and 2055, are less than the wall thickness of the upper section 2060 in order 
to optimally facilitate the radial expansion of Vtm expandaUe tubular rhember 2025. 
In a prefen^ embodiment, the sealing members 2045 are provided on tt^e outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 prefenred embodiment, tiie resilient anchor 2040 is coupled to ttie tower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to tiie wellbore cdsing 2000. 

In a preferred embodiment, the expandable tubular memt>er 2025 is further 
provided substantially as disclosed in one or rnore of the following: (1) U.S. utility 

30 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of Vhe filing date of U.S. provistonat patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

35 apprtcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
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sorial rto. 09/502,350, attorney doctot no. 25791.8.02, fited on 2/10/2000. vsfhlch 
dslnrtsd th© benefit of ths filing dat® of U.S. provisional appJiration no. 60/119,811, , 
attonft®y docket no. 25791.8; (4) U.S. utillly patent applira^n serial no. (»/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
5 the filing date of U.S. pTOvisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dainted the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

10 appliMtlon no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
v^ich claimed the benefit of the filing dates of U.S. provisional application no. 
80/121,841, attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provistonal 
appliratlon no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicaBtlon no. 09/511,941, attorney docket rio, 25791.16.02, filed on 

15 2/24/20(K), which dairned the benefit of the filing date of U.S. provistonal serial 
80/121,807, attorney docket no. 25791.16. filed on 2/28/1999; (?) U.S. utility patent 
applicatton no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7. 2000, 
which dainied tt^ benefit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

20 utility patent appli^tion no. 09/559,122, attcmney diodcet no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appli^tion no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, fited on 11/1/1999; (14) U.S. provisional 
apfriic^tlon no. 60/159,039, attorney dcxket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent apE^licatton no. 60/159,033, attomiey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 

30 attorney dodcet no. 25791.39, filed on 11/12/1999. ttie disdosures of which are 
incorporated herein by reference. 

The expansion cone 2030 Is preferably coupled to the support member 2020 
and the coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 is 

35 axially displaced relative to ttie expandable tubular member 2025. 

79 



In a preferred embodiifnent, the expansion cone 2030 is provided 
substantially as disclosed iri one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisionar patent 

5 appiicatioi no. 60/1 1 1 ,293, attorney docket no. ^791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttie. benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatbn 
serial no, 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 

10. claimed the benefit of the filing date of U.S. provisional applteation no. 60/1 1 9,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. pfX)visional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 

1 5 filed on 2/1 8/2000; (6) u!s. utility patent application.no. 09/523,460. attorney docket 
no. 25791 .1 1.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application rio. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.395, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provisional application no. 

20 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatkm no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey dockiBt no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

25 application no. 09/S88.946. attomey docket no. 25791 .17.02. filed on June 7, 2000,. 
whteh claimed the benefit of the filing date of U.S. provisional patent applkatkm 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisibndl application 

30 no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999: (11) U.S. 
provisiortal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisbnal. appllcatipn no. 60/143,039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. prpvistonal patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

35 appik^tion no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) UiS. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of wlilch are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expanskm cone 2030. and the anchor 2040. The coupHng 2035 Is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
oommunlcatfon signals from a surface k)cation to the anchor 2035. The coupling 
2035 may. for example, be conventional commerdally available slick wire, braided 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the tower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Refening to FIGS. 21a and 21b, in a preferred embodiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more conesponding 
actuatore 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwvardly. In 
another alternative embodiment, fte spikes 2105 are outwardly extended by placing 
a quantity of fluidk: material onto the spikes 2105. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025. the spikes 2105. and the actuators 2110. The housing 2100 
Is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the connesponding actuatore 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction tdengage. and at least partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as. for example, the 
wellbore. Each of the spikes 2105 further preferably include a concave upwardly 
facing surface 2115. In a preferred embodiment, the placement of a quantity of 
flukJte material such as. for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes tho spikes 2105 to pivot outo^rdiy amy from the housing 2100 to 
®ngs:gQ the milbcsre casing 2000, or other preexisting structure such as. for 
ejtample, the v^llbcre. Alternatively, the upward displaoament of the apparatus 
2015 causes the spikes 2105 to pivot outmrdly mmy from the housing 2100 to 
5 enp^e the ^llbore casing 2000, or other pree^dsting structure, such as, for 
emvtple, the mllbore. 

The actuators 2110 ars preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The abators 2110 are preferably adapted to apply a 
force to the o^rresponding spikes 2105 sufRdent to pivot the corresponding spikes 

10 21(B outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional conumercially available actuators such as, for eitample, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a prefenred 
embodiment, the actuators 2100 am hydraulic pistons in order to optimally provide 
ease of operation. In ah alternative ismbodiment, the actuators 2110 are omitted 

1 5. and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c, In an alternative embodiment, the 
am^or 2040 Includes the housing 2100, one or mors petal baskets 2205, and one 
or more corresponding actuators 2110. in a preferred embodiment, the petal 
baskets 2205 are outwardly enter^ied by the corresponding actuators 2110. In an 

20 altematlve embodlrrtent, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluklic material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 

25 tubular member 2025, the petal baskets 2205, and the actuators 2110. 

The petal baskets 2205 are preferably movably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 

30 partially penetrate, the wellbore c^sir^ 2000, or other preexisting structure. As 
Uli^trated in FIG, 22c, each of the petal baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a prefemsd embodiment, the placement 
of a quantity of fluidic material such as, for example, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 

35 housir^ 2100 to engage the wellbore casing 2000, or other preexisting structure. 
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Altematively, the weight of the fluWic materials placed onto the petal baskets 2205 is 
sufficient to anchor ttie expandable tubular nwrnber 2025. Altematively, the upward 
disptecement of the apparatie 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
preexisting structure. 

The actuators 2110 are prefwbly coupled to the housing 2100 and the 
conesponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding p^tal baskets 2^5 sufficient to pivot the 
conesponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to ttie housing 21 00. 

In an altenrtatiye embodiment, the andhor 2040 Includes one or n>ore spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FiC. 20a, the apparatus 2015 is preferably positioned within 
ttie wellbore casing 2000 wltti the expandable tubular member 2025 positioned in 
opposing relation to the opening 2010. 

As illustrated in FIG. 20), in a preferred embodiment, ttie anchor 2040 is 
ttien anchored to Ihe wellbore casing 2000, In this manner, the lower section 2050 
of tiie expandable tubular member 2025 is anchored to the wellbore casing 2000 or 
ttie wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal toansmitted from a surface location to the 
actuators 21 1 0 of ttie anchor 2040. In an alternative embodiment, ttie anchor 2040 
is anchored to ttie wellbore casing 2000 by upwardly displacing ttie apparatus 2015. 
In an alternative embodiment, ttie anchor 2040 is anchored to ttie wellbore casing 
2000 by placing a quantity of a fluidic material such, for example, a barite plug or a 
flex plug, onto ttie spikes 2105 or petal baskets 2205 of ttie anchor 2040. In an 
altemative embodinnent, ttie anchor 2040 Is omitted, and ttie apparatus 2015 is 
anchored by placing a quantity of a flukJIc material such, for example, a barite plug 
or a flex plug, onto at least ttie lower and/or ttie intermediate sections. 2050 and 
2055, of ttie expandable tubular member 2025. 

In an altemative embodiment, a cortipressible cement and/or epoxy is ttien 
injected into ttie annular space between ttie unexpended portion of ttie tubular 
member 2025 and ttie wellbore casing 2000. The compressible cement and/or 

epoxy is then permitted to at least partially euro prior to the initiation of the radial 

• ■/ 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular memt)^ 2025. 

As illustrated In FIG. 20c in a preferred ennbodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred entbodiment. the axial displacernent of the expansion 
2030 radially expands the expandable tubular member 2025 jnto intimate contact 
with the wails of the weflbore casing 2000. 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially e)q>anded by the axial 
10. displacement of the exparision cone 2030, the opening 2010 in the wellbore casing 
2000 is seated off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casings, pipelines, and structural 
^ supports. 

15 Referring to FIGS. 23a to 23e, an alternative embodirr^nt of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 23a, a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
20 positioned in any orientation from the vertical direction to tt)e horizontal direction. 

in a prefened embodiment, an apparatus 2320 is utilized to form a new 
section of wellbore casing within ttie open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fomi or repair wellbore 
casings, pipelines, or struc^ral supports. 
25 The apparatus 2320 preferably Includes a support member 2325. an 

expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340, and one or more sealing rnembers 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The supportmember 2325 is further coupled to ttie expansion cone 2335. 
30 The support member 2325 may. for example, be conventional commercially 
^ available slick vvire, braided wire, coiled tubing, or drilling stock mat^^^ 

The expandable tubular member 2330 is removably coupled to the 
expansk)n cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members. 2340 and 
35 2345, on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the interface t)etween the. expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an IntenDediate section 2355. and an upper section 
2380. In a preferred embodiment, the wall thicknesses of the lower and 
Intennediate sections. 2350 and 2355. are less than the wall thickness of the upper 
section 2360 in order to optimally fadiitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the kwver sectkMi 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pmnit a fluidic sealing material to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
applteatkm no. 60/1 1 1 .293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket rto. 25791.7.02, filed 
on 2/23/2000. whfch claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskMial application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatkHi serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/Wl999. which claimed the benefit of 
the filing date of U.S. provisional application no, 60/108.558, attorney docket no. 
25791.0, filed on 11/16.1998; (5) U.S. provisional patent appllcat»n no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/lO/2000, which claimed the benefit of the filing date of 
U.S. provisfonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U S. provistonal application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. wWch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed.on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
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which claimed the benm of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attorney dodcet no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appiteatkm no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U;S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proveional patent application no. 60/159.033. attorney docket no. 25791.37; 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disctosures of which are 
Incorporated herein t>y reference. 

The expansion cone 2335 is preferably coupled to ttie support member 
2325. The expansbh cone 2335 is further preferably rerrwvabiy coupled to the 
expandable tubular member 2330. The Expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expanston cone 
2335 is axially displaced relative to Uie expandable tubular member 2330. 

In a preferred embodiment, the expansion cone 2335 is provided 
substantially as disdosed in one or more of the foltowing: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. Which daimed ttie benefit of tiie filing date of U.S. provisional patent 
application no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed ttie benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^2,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed ttie benefit of ttie filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. flted on 11/15/1999, which daimed the benefit of 
tine filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, fltod on 11/16.1998; (5) U.S. provistonal patent application no; 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of ttie filing date of 

86 



U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. M/51 2.895. attwney do<*et. no. 25791.12.02. filed on 2/24/2000. 
which claimed the tjensfit of the fIBng dates of U.S. provisional appliration no. 
60/121.841, attorney docket no. 25791.12. filed on 2/2S/1999 and U.S. provisional 
applitaitfon no. 6(^154,047. attorney docket no. 25791.29, filed. on 9/16/1999; (8) 
U.S. utility application no. 09^11.941. attorney dochet no. 25791.16.02. filed on 
2/24/2000, which claimed the bmafU of the fifing date of U.S. provisional serial no. 
80/121.907, attorney dqcJtet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 08/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.iS, provisional application 
no. 60/131.106. attorney docket no. 25791.23. f^led on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney diacket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatkm serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/185,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosunss of which are 
incorporated herein by rsferenqe. 

The L^per sealing member 2340 is coupled to the outside surface of ttie 
upper sectton 2360 of ttie expandable tubular meirtbiar 2330. The upper sealing 
member 2340 is preferably adapted to fluldldy seal ttie interfece between ttie 
radially expanded upper sectkm 2360 of the expandable tubular member 2330 and 
ttie wallbore casing 2300. The upper sealing member 2340 may be any number of 
convenflonal commercially available sealing members. In a prefened embodiment, 
th© upp3r sealing member 2340 is a viton rubber in order to optimally provide load 
carrying and pressure sealing capacity. 

The lower sealing member 2345 Is preferably coupled to the outside surface 
of the upper section 2360 of the e)(pandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluidicly se^l the interface between 
the radially e}(panded upper section 2360 of the expandable tubular member 2330 
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and the open hole welltwre section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment the lower sealing rhember 2345 Is vlton rubber in order to optimally 
provide load carrying and sealing capacity. 
5 As iliustrated in FIG, 23a, the apparatus 2320 is preferably positioned within 

the weilbore casing 2300 and the open hole wetibore section 2305 with the 
expandable tubular member 2330 ppsittoned in overlapping relation to the weilbore 
casing 2300. 

As Illustrated in FIG. 23b, in & prefened embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then injected into the c^n hole weilbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available seating n^erials such as. for example, cement and/or epoxy resin.. In a 
preferred embodiment, the hardenable fiuidic sealing n^aterial 2365 at least partially 
15 enters the slots provided in the lower section 2350 of tirie expandable tubular 
member 2330. 

As illustrated In FIG. 23c, the hardenable fluidic sealing material 2365 is 
preferably then pemiitted to at least partially cure, in this manner, ti>9 lower section 
2350 of ttie expandable tubular member 2330 is anchored to ttie open hole weilbore 
20 sectbn 2305. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of tiie tubular 
member 2330 and the weilbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d. in a preferred embodiment, ttie expansion cone 
2335 is then axially displaced by applying an axial force to .tiie support member 
2325. In a preferred embodiment, ttie axial displacement of the expansion cone 
30 2335 radially expands ttie expandable tubular member 2330 into intimate contact 
with Vh^ walls of the wellt>ore casing 2300. 

As iliustrated in FIG. 23e, in a preferred embodiment, after ttie expandable 
tubular member 2330 has been completely radially expanded by Vhe axial 
displacement of Uie expansion cone 2335, a new section of weilbore casing is 
35 formed ttiat preferably includes ttie radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 24a to 24c, an alternative emlxxiiment of an apparatus 
and method for coupling an expandable tulnjlar meml)er to a preexisting structure 
will now be described. Referring to Fig, 24a, a wellbore casing 2400 and an open 
hole welitxm section 2405 are positioned within a subterranean fbmiation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical dIrecHon to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 Is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
exparKlable tubular member 2430, an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 Is further coupled to the expansion cone 2435. 
The support member 2425 Is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may, for example, be conventtonal commercially available 
slick wire, braided wire, coiled tubing, or drilling sbx* materia!. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optinnally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectton 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
Includes a lower section 2465, an Intennediate section 2470, and an upper section 
2430. In a preferred embodiment, the waW thteknesses of the lower and 
intenmediate sectk>ns, 2465 and 2470. are less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a preferred endxxiiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment the expandable tubular member 2430 is further 
5 pmvided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansbn cone 2435 is axially displaced relative to the expandable tubular 
rrmmber 2430. 

In a preferred embodiment, the expansion cone 2435 Is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attonr>ey docKet no. 25791.3.02, filed on 

15 12/3/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
application no, 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S.. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
oh 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appUcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 

20 serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of ttie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no, 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. pro^ional application no. 60/108.558, attorney docket no. 

25 25791 .9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed ttie benefit of ttie filing date of 
U.S. provlstonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000. 

30 which claimed ttie benefit of the filing dates of U.S. provisk)nal application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of ti^ filing date of U.S. provisional serial no. 

35 60/121 .907. attomey docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which dauned the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26«000. which claimed the benefit of the filing date of U.S. provisional appUcatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisior^l application rio. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional: application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial.no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no! 25791.39. filed on 11/12/1999. ttie disclosures of v»rtilch are 
incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support membw 2425 and 
ttie expanston cone 2435. The coupling 2440 Is preferably adapted to convey 
electrical, commuriication. and/or hydraulic signals to and/or from ttie packer 2445. 
The coupling 2440 may be any number of conventional support members such as. 
for example, commercially available sitek wire, braided wire, coiled tubing, or drilUng 
stock material. 

The packer 2445 is coupled to ttie coupling 2440. The packer 2445 is furttier 
removably coupled to ttie lower section 2465 Of ttie expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient Irictional force to 
support ttie lower stetion 2465 of ttie expandable wellbote casing 2430 and ttie 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a prefened embodiment, ttie packer 2445 is an RTTS packer 
available from Halliburton Energy ServtoM In order to optimally provWe multiple sets 
and releases. In an alternative embodiment, hydraulte slips may be substituted for, 
or used to supplement, ttie packer 2445. 

The mass 2450 is preferably coupled to ttie lower section 2465 of ttie 
expandable tubidar member 2430. The mass 2450 is preferably selected to provide 
a tensile load on ttie lower section 2465 of ttie expandable tubular member 2430 
ttiat ranges from about 50 to 100 % of ttie yield point of ttie upper section 2475 of 
ttie expandabte tubular member 2430. In ttiis manner, when Uie packer 2445 is 
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released, the axial force provided by the mass 2450 optimalty radially ex|>ands and 
extrudes the expandat>ie tubular member 2430 off of the expansion oohe 2435. 

The upper sealing member 2455 preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the welibore c^ing 2400. The upper sealing member 2455 may be any 
number of conventbnal commercteiHy available sealing members. In a preferred 
erhbodiment, the upper sealing member 2455 is viton mbber in order to optimalty 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole welibore section 2405. The low^r sealing member 2460 may be 
any number of conventional commercially available sealing members. In a prefenBd 
embodiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 Is preferably positioned within 
the welibore casing 2400 and the open hole welibore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the welibore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440. the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 
In this manner, the intenmediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection with the lower sectton 2465 of the expandable tubular 
member 2430. in this manner, the mass 2450 is preferably riow supported by the 
support member 2425, expansion cone 2435, and the tower and intenmediate 
sections. 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of. the expansion cone 
2435. In a prefenred embodiment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an altemative embodiment, a compressible cement and/or epoxy is 
Injected into the annuldr space, between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
nranner. an annular structural support and fluldic seal is provided around the tubular 
member 2430. 

As illustrated in FIG. 24c, in a preferred embodiment; after the expandable 
tubular member 2430 has been completely extnjded off of the expansion cone 2435, 
a new section of wellbore casing Is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluldic sealing 
material. More generally, the apparatus 2420 Is used to repair or fbmi wellbore 
casings, pipelines, and structural supports. 

In an altemative embodiment* the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tulnjiar member that Is concentric with 
respect to the support member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will cany the mass 2450 out of 
the vyellbore 2405. 

Referring to FIGS. 25a to 25c. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular rnember to a preexisting structure 
will now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean fbmiation 2510. 
The welH)ore casing 2500 and the open hole weUbore section 2505 may be 
positioned in any orlentatiwi from the vertical direction to approximately the 
horizontal direction. 

In a prefeniBd embodiment, an apparatus 2520 is utilized to form a new 
section of wellbore casir^ within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably indudes a support member 2525, an 
expandable tubular member 2530. an expansion cone 2535. a chamber 2440. an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support rr^mber 2525 is preferably adapted to be coupled to a surfeoe ' 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
ffom the chamber 2540. The support mennber 2525 may, for example, be 
conventional ccmimercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 

10 expansion cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further incliKles one or more upper and kiwer sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular nrtember 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

15. In a preferred embodiment, the expandable tubular rnember 2530 father 

includes a kywer section 2565, an intermediate section 2570, and an upper sectbn 
2530. In a preferred embodiment, the wall thicknesses of the bwer and 
intermediate sections, 2565 and 2570, are less tfian the wall thickness of the upper 
section 2575 in order to optimally facilitate the radial expanston of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the lower section 2565 of the expandable tubular 
nr^mber 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular nr>ember 2530 is further 
provkled substantially as disclosed in one or nrK)re of the following: (1) U.S. utility 

25 patent application serial no. 09/454,139, attomey docket no. 25791:3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appticatk)n serial no. 09/510,913, attomey docket rK>. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent appik:ation serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108.558. attomey docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provfetonai application no. 60/124,042, filed on 3/11/1999; (7) U.S. uffllity patent 
appBcation no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing (^tes of U.S. provisional application no. 
60/121.841. attorney docket no. 25791:12, filed on 2/26/1999 and U.S. provisional 
apfrfiraiBon no. 60/154.047. attorn^ docket no. 25791.29, filed on 9/16/1^; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whkrfi daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. atlomey docket no. 25791.16, filed oh 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. atlomey docket no. 25791.17.02. filed on June 7. 2000. 
vahfch daimed the benefit of the filing date of U.S. provisfonal patent applicatfon 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, atlomey docket no. 25791.23.02. filed on 
4/28/2000. which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162,671, attorney docket no: 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applirafion no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonai patent appllcatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent applkaitton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of Mnh\dt\ ana 
incorporated herein by reference. 

The ewpanston cone 2535 is pnsferably coupled to ttie support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
eapandable tubular member 2530. The expanston cone 2535 is preferably adapted 
to radially expand the expandable tubular member 2530 when ttie expansion cone 
2535 is axially, displaced relative to the expandable tubular member 2530. The 
expansion cone 2535 is further preferably adapted to convey fiuldic materials to 
and/or from the chamber 2540. 

In a prsferred embodinrtant, the expansion cone 2535 Is provided 
substantially as disdosed in one or more of the folkswing: . (1) U.S. utility patent 
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appGcation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998: (2) U.S. 
utility patent applteatipn serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
5 on 2/23/2000, which claimed the benefW of the filing date of U.S. provisional 
applicatkxi no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional appUcation no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 00/440.338. 

10 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed tiie benefit of 
the filing date of U.S. provisional appltoation no. 60/108.558. attorney (tocket no. 
25791 .9..filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183,546, 
filed on 2/1 8/2000; (6) U.S. utility patent applicatkm no. 09/523,460, attorney docket 
no. 25791 .1 1.02, filed on 3/10/2000. which daimed the benefit of the filing date of 

1 5 U.S. praviskmal application no. 60/1 24,042. filed on 3/1 1/1 999; (7) U.S. utility patent 
appUcatron no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dairned the benefit of the ^ling dates of U.S. proviskmal applicatkm no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisbnal 
appBcatmn no. 60/154.047, attorney docket no. 25791^9, filed on 9/16/1999; (8) 

20 U.S. utility appltoation no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date df U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh daimed the benefit of the filing date of U:S. provisional patent appllcatkMi 

25 serid no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applk»fion no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional applteatkm 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket no. 25791.25. filed on 

30 7/29/1999; (12) U.S. provistonal application no. 60/143.039, attonrtey dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appllcatkMi no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The chaml)er 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fiuidic materials outside of the 
expandable tubular mendier 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2655 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the welibore casing 2500. The upper seaHng member 2555 may be any 
number of conventional commerelalty available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is vltoh mbber in order to optirTMlly 
provide load canying and pressure sealing capacity. 

The lower sealing nwmber 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole welibore section 2505. The lower sealing member 2560 may be 
any number of conventional commerdaily available sealing members, in a preferred 
enibodiment, the lower sealing member 2560 is viton rubber in orxler to optimally 
provide load carrying and pressure sealing capacity. 

As Illustrated in FIG. 25a. the apparatus 2520 is preferably positioned vnthin 
the welibore casing 2500 and the open hole welibore section 2505 with the 
expandable tubular member 2530 positioned In overlapping relation to the welibore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material vwthin the region 2585 outside 
of the expandable tubular member 2530 Is injected into the diamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radiaUy expanded by, and 
extruded off of, the expansion cone 2535. In a prefened embodiment, during the 
extmsion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relatiOT between the expandable tubular number 2530 and the wellbore 

casing 2500. In a prefened embodiment, the quantity of the fluidic arterial 2580 

initially injected into ttie chamt>er 2540 is subsequentiy increased as the size of the ' . ^ 

chamber 2540 increases during the extrusion process. In ttiis manner, high 

5 pressure pumping equipment typically not required, or Uie need for it is at least ^ 
minbnlzed. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. ^ 

In an alternative embodimerit, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of tirie tubular ^ 

10 mernbor 2530 and tiie wiellbore casing 2500 before and/or during ihe extruston 
process. The compressible cement and/or epoxy is ttten preferably permitted to at 
least partially cure prior to tiie initiation of ttie radial expansion process. In this ^\ 
manner, an annular struc^ral support and fluidic seal is provided around the tubular 
memt)er 2530. 

15 As illustrated In PIG. 25c, In a preferred embodiment, after ttie expandable 

tubular member 2530 has been completely extruded off of Uie expansion cone 2535, n 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 arul an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 Is used to repair or form wellbore 

20 casings, pipelines, ar>d structural supports. - ^ 

Referring to FIGS. 26a to 26c. ah alternative embodlnf)ent of an apparatus 
and method fbr coupling an expandable tubular member to a preexisting stiucture ^ 
will now be described. Refening to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioried within a subterranean fomfiation 2610. ^. 

25 The wellbore casing 2600 and the open hole v^tibore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

in a preferred embodinr>ent, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilized to fonm or repair wellbore 

casings, pipelines, or stmctural supports. ^ 

The apparatus 2620 preferably Includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640, an ^ 
end plate 2545, a chamber 2650, one or nrK>re slip nDemt>ers 2655. one or more 
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seanng members 2670, one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 Is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluWic materials to and/or 
from the diamber 2640. The support, number 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or dhlling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. In a prefened embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members, 2675 and 
2680, on the outsMe surface of the expandable tubular member ^0 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
welibore casing 2600 and the open hole wellbore section 2605. 

In a prefeired embodiment, the expandable tubular member 2630 further 
includes a tower section 2685. an intemrtediate sectton 2690. and an upper sectton 
2695. In a prefenred embodiment, the wall thicknesses of the lower and 
Intennediate sections. 2685 and 2690, are less than the wall thickness of the upper, 
section 2695 In order to optimally fadlitete the radial expansion of the expandable 
tubular member 2630, 

In a preferred embodiment, the tower secticm 2685 of the expandable tubular 
member 2630 houses ttw slip Joint 2640. the end plate 2645. the slips 2655, and the 
sealing memtiers 2670. In a preferred embodiment, ttte interior portion of the tower 
sedkxi 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2660. In a preferred 
embodiment, the lowwer section 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1ato25c. 

In a preferred embodiment, ttie expandable tubular member 2630 is further 
provWed substenUally as disclosed in one or nx»e of fhe following: (1 ) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
appfication no. 60/111,293, attomey docket no. 25791.3. fijed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed \he benefit of ttie filing date of U.S. provistonal 
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application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no/ 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which dalmed the beneTA of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. vi>hich claimed the twnefit df the filing date of 
U.S. provistonal applicatidn no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whtah dainwd the benefit of the filing dates of U.S. provistonal applicatkin no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047, attorney docket no, 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no; 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/550.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U S. provistonal application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appllcatton no. 60/146,203., attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 1^/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033^ attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. tiie disclosures of whteh are 
incorporated herein by reference. 

The expanston cone 2635 is preferably coupled to ttie support member 2625 
and ttie slip joint 2640. The expanston cone 2635 is further preferably removably 
coupled to ttie expandable tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular nfiember 2630 when 
the expansion cone 2635 is axialty displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 
5 In a preferred embodiment the expansion cone 2635 is further provided 

substantially as dtedosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

10 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 

15 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatk>n no. 60/108,558, attomey docket no. 
25791.9. fited on 11/16.1998; (5) U;S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney docket 

20 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisbnal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/20(X), 
which claimed the benefit of \t)B filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

25 applk:ation no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, fSed on 
2/24/2000, which claimed tiie benefit of Uie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 

30 which claimed ti^e benefit of tiie filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed tiie benefit of tiie filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

35 provisional applicatton no. 60/146,203. attomey docket no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039^ attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
5 U.S. provisbnal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisk>nal patent applicatk>n no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The slip Joint 2640 is coupled to the expansion cone 2635 and the end plate 
10 2645, The slip joint 2640 is preferably adapted to permit the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In this nianner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
commercially available slip joints modifted in accordance with the teachings of the 
present disclosure. 

15 The slip joint 2640 preferably indudes an upper member 2640a, a resilient 

member 2640b, and a tower member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the lower member 2640b. The upper member 2640a 
preferably Includes one or more fluid passages 2640aa that permit the passage of 

20 flutdic materials. The lower member 2640b is coupled to the end plate 2645 and the 
reslUent member 2640b! The tower member 2640b is rrvDvably coupled to the upper 
member 2640a. The lower rhember 2640b preferably includes one or more fluid 
passages 2640ba that permit the passage of fluldic materials. The resilient member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the tower sec^'on 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630, and the expansion cone 2635, the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of the expandable tubular member 2630 below the expanston cone 2635 and above 
35 the end plate 2645. In a preferred embodiment, the pressurization of the chamber 
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2650 causes the expansion cone 2635 to t>e axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 Is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to pemnit the end plate 2845 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
directton. In this rrvanner, the chamber 2650 is pressurized by injecting fluktic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic n^terials into the chamber 2650, the 
pressurization of the chamt)er 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is fully extended, the slip 

15 joint 2640 then displaces the end plate 2645 in the upward jaxial direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 Is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is displaced in the upward axial directk>n. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 members 2670 are further preferably seallngly coupled to the Interior walls of the 
expandable tubular member 2630. In ttiis manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 26(X). The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 

30 provide load carrying arid pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
seaOng member 2680 Is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a prefenBd -| 
embodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load canning and pressure seatihg capacity. 

As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
5 the wellbore casing 2600 and the open hole wellbore sec^n 2605 with the ^ 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a prefened embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described^above with reference to FIGS. 
10 1a to 25c. 

As Blustrated in FIG. 26b, tt>e radial expansion of the expandable tubular 
member 2630 is then initiated by; (1) applying an upward axial force to the ^ 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650. H 

15 In a preferred embodiment, U>e expandable tubular member 2630 is radially 

expanded by applying an upward axial force to ttie expansion cone 2635. In a 
preferred embodinrient. once the slip joint 2640 is fully extended, the end plate 2645 
is then axially displaced in ttie upward direction. In this nwinner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 

20 pressurized when the frictional forces exceed a predetenmined value. In this 
manner, tt>e axial displacement of the expansion cone 2635 is provided by applying 
an axial fwxe that is selectively supplemented by pressurizing the chamber 2650. ^ 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 

25 member 2630 and the wellbore casing 2600 before and/or during the extaision 
process. The compressible cement and/or epoxy is ttien preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this H 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2630. 

30 As illustrated in FIG. 26c, in a prefenBd erhbodiment, after the expandable 

tubular member 2630 has been completefy extruded off of tiie expansion cone 2635, H 
a new section of wellbore casing is fonned Uiat preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, ttie apparatus 2620 is used to repair or fonm wellbore 

35 casings, pipelines, and structural supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular mernber to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axlally 
displacing an expansion' cone; and (2) radially expanding the expanddble tubular by 
applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 Is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean formation 2815. in a prefsrred embodiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 
material such as. for example, cement. The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional comrnerdalty available methtods for coupling an expandable tubular 
member to a preexisting stnjcture such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic material. In a prefenred embodiment, the expandabte 
tubular member 2805 is coupled to the preexisting stmcture 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utillty patent application serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appllcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatk)n no, 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provishinal patent applteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of tite filing dates of U.S. provisional applicatk>n no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

105 



applicaUon no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the twnefH of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket rio. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provl8k)nal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U S; provistonal patent application serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U:g. provisional patent application no. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999, the disctosures of vi^lch are 
incorporated herein by reference. In a prefemsd embodiment, tt» anrwunt of radial 
expanston provWed In step 105 ranges ftom about 5% to 20%. 

In a prefenred embodiment, as illustrated In FIG. 29, in step 2710, at least a 
portton of ttie expandable tubular member 2805 is further radially depended by using 
a radial expanstori tool 2905 to apply direct radial pressure to ttie expandable 
ttjbular member 2805. The radjal expansion tool 2905 may be any number of 
oonventio/wl radial expansion tools suitable for applying direct radial pressure to a 
tubular member. In a prefenwl embodiment, tile radial expansion tool 2905 is 
provWed substantially as disclosed on one or more of ttie foltowying U.S. Patents: 
5,014,779 and 5,083.608. the disck)sures of which are Incorporated herein by 
reference. In a prefened embodiment, ttie amount of radial expansion of the 
expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a prefened embodinr»nt, the radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plastically defonfn the expandable tubular member 205 to the final desired 
geometry. 
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In a preferred embodirnent, the radial exparision provided In step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting weilbore casing 2810. In this manr^er. the high compressive forces 
tyi;ricaliy required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting weilbore casing 2810 are optimally provided. 

In an alternative embodiment the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing weilbore casing 2810. 
In this manner, a nrnino-diarrwter weilbore casing is optimally pro>Hded. 

Thus, the method 2700 provides a 2-step radial expansion process that 
utilizes: (1) a relatively quick mettKKl of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the nrtethod 2700 is used to form or 
repair wellt>ore casings, pipelines, or structural supports. 

The method 2700 furUier provides ar> apparatus and mettKxJ for coupling an 
expandable tubular hrrember to a preexisting structure. The expandable tubular is 
initially coupled to tiie preexisting sbucture by axially displacing an expansion cone 
wittiin the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to tiie expandable tubular. The 
apparatus and mettiod have wide application to the fonmation and repair of weilbore 
casings, pipelines, and structural supports. The apparatus and mettKxl provide an 
efficient and reliable method for forming and repairing wellix)re casings, pipelines, 
and structural supports; In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axiafly displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and tt^ subsequent application of direct 
radial pressure to the exparidable tubular number provides an additional radial 
expansion of up to about 10%. In tills nianner, the desired fmal geonratry of tiie 
radially expanded tubular member is optimally achieved in a time efficient and 
reiiat>le manner. This metiK)d and apparatus is particularly useful in optimally 
creating profiles arid seal geometries for liner tops and for connections between 
Jointed tubulars. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has been described tiiat includes positioning tiie tubular member and an 
expansion cone within the preexisting stiiicture, anchoring tiie tubular member to 
the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the e)q>ansion cone through the tubular menrtber, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expanston cone and the tubular 
member includes: irijec^ng a lubricating fluid into the trailing edge of the tnteriface 

5 betvveen the e^nslon cone and the tubular mernt>er In a preferred embodiment, 
the lubricating fluid has a vtecosity ranging from about 1 to 10,000 centipoise. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefen^ embodiment, the injecting includes: 
injecting lubricating fluid into ttie area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cx>ne. In a preferred 
embodiment, the irtjecHng includes: injecting lubricating fluid into a tapered flrst end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 prefertBd embodiment, the injecting Includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred enribodiment, the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trainng edge portion. In a preferred embodiment, the lubricating fluid Includes 
drilling mud. In a prefened embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib, and DrillN-Slid. Irl a preferred embodiment, the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Drill-N-Slid, In a prefen^ enrt>odlnrwnt, 
the interfece between the expansion cone and the tubular member includes: coating 
the interior surface of the tubular nnember with a lubricant. In a preferred 
embodiment, lubricating the interface t>etween the expansion cone and the tubular 

25 member includes: coating the interior surface of the tubular member with a flrst part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment, the lubricant comprises a metallic 
soap. In a preferred embodiment, the lubricant is selected from the group cor)sistlng 
of C-Lube-10, C-PHO&58-M, and C-PHOS-5S-R. In a prefenred embodiment, the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a preferred embodiment, the lubricant is mechanically borided to the 
interior surfaceis of the tubular members. In a preferred embodirr^nt, the lubricant is 
adhesively bonded to the Interior surface of the tubular members. In a prefenred 
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embodiment, the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethyienepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion oone 
5 within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular memb^ 
preferably includes: an annular member. Including: a wall thickrtess that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 

10 imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preesdsting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 

15 structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting stmcture, and 
axiaHy displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a prefened en^bodiment, the 
lubricating flukl Includes: BAROLUB GOLD-SEAL™ brand drilHng mud lubricant. 

20 A method of coupHhg an expandable tubular member to a preexisting 

stmcture has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axiaOy displacing the expansion cone relative to the expandable tubular member by 

25 pulling the expahston cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 

30 the first and second tubular members. In a preferred embodiment, the thread^ 
connection comprises a pin and box threaded connection. In a preferred 
embodiment, the sealing members are posittoned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members is 
positioned adjacent to an end portion of the threaded connection; and wherein 

35 another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred emtxxliment, a plurality of the sealing n 
memt>ers are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting -n 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the ^ 
expandable tubular member to the preexisting structure, and 

axtally displacing the expansion cone relative to the expandable tubular member by _ 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular ^ 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxles, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

15 compounds having poiymerizable materials. In a preferred embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embodiment, the sealant is 

20 resistant to conventional wellbore fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures rariging 
from about 0 to 450 T. In a preferred embpdimeht, the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 

25 embodime^it, the primer includes a curing catalyst In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curing catalyst. 

A method of coupling a tubular memt)er to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular nnember to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tutHJl^r member. In a 
preferred emtxxliment the tubular member includes: a pair of rings for engaging the 



110 



r 



preexisting structure, and a sealing elennent positioned between the rings for sealing 
' the interface t>etween the tubular member and the preexisting structure, 

r A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the expandable tubular member and an 
^ 5 expansion cone within the preexisting structure, anchoring the expandable tubular 

member to the preexisting structure, and axially displacing the expar^ion cone 
^ relative to tt>e expandable tubular member by pulling the expansion cone through 

the expandable tubular member. In a preferred embodinr^nt, the tubular member 
_ includes one or more slots. In a preferred embodinrient, the slots are provided at a 

- 10 preexpanded portion of the tubular member. In a preferred embodiment, tl>e slots 

are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the expandable tubular member and an 

expansion cone within the preexisting structure, anchoring the expandable tubular 
15 noember to the preexisting structure, and axially displadng the expansion cone 
r relative to the expandable tubular memt)er by pulling the expansion cone through 

the expandable tubular member. In a preferred embodiment, the tubular member 
r~ includes: a first preexparKled portion, an intermediate portion coupled to the first 

preexpanded portion including a sealing element, and a second preexpanded 
20 portion coupled to the intermediate portion. 

A method of coupling a tubular nrmmber to a preexisting structure has also 
r- been described that includes positioning the expandable tubular noember and an 

expansion cone within the preexisting structure, anchoring the expandable tubular 
^ member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion cone through 
^ the expandable tubular member by applying an axial force to the expansion cone. 

^ The axial force preferably includes a substantially constant axial force, and an 

increased axial force. In a preferred embodiment, the increased axial force is 

provided on a periodic basis. In a preferred embodiment, the increased axial force 
30 is provided on a random basis. In a preferred embodiment, the ratio of the 
^ increased axial force to the substantially constant axial force ranges from about 5 to 

40%. 

^ A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular nriember and an expansion cor>e 
r- 35 within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and axialty dlsplactr^ the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized nukJic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnxture, axially displacing the expansion cone relative to the tubular member t^y 
pulling the expansion cone through the expandable tubular member, and injecting a 
10 curable fluidic sealing material between the tubular nrmmber and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
15 stmcture by increasing the size of the expanston cone, and axially displacing the 
expansion cone relative to the tubular nrmmber by pulling the expansion cone 
through the tubular member. 

A method of coupling a tut)ular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 
25 structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device vrtthin the preexisting 
structure, positioning the lanchoring device above the expanston cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axially displacing the expansion cone. 
30 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion cone wittiin the preexisting structure, explosively anchoring tiie tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular memt>er. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expansion cone within the 
preexisting stmcture, driving the expandable tubular member onto the expansion 
cone in a first direction, and axially displadng the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are different 

A nriethod of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
resilient anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expafKlable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular member to the preexisting structure by: pivoting one or nrK>re 
engagenrant elements, and axially displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating tiie 
er^agement elements. In a prefenred embodiment, pivoting the engagement 
elements Includes: placing a quantity of a fluidic material onto the engagement 
elements. In a preferred emt)odiment pivoting the engagenDent elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
niember and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tubular member to ianchor the expandable 
tubular member to. the preexisting stavcture, and axially displacing the expansion 
cone. In a preferred embodiment, the fluidic material comprises a barite plug, in a 
prefenied embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular nrwnber to a preexisting 
stmcture has also been described that includes positioning the expandable tubular 
member and an expansion cone , into tt)e preexisting structure, anchoring ttie 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting stiucture, at least partially curing tiie 
hardenable fluidic sealing material, and 
axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
stnicture hps also been described that includes placing the expandable tubiflar 
member and an expansion cone within the preexisting stmcture, and applying an 
axial force to the expandable tubular member In a downward direction. 

5 A method of coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fiuidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 

10 second fiuidic material having a second density into a portion of the expandable 
tubular memt>er below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 

15 member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular nr>ember to the preexisting stmcture, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
menrd>er below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 stmcture has also been described that includes placing the expandable tubular 
member and an expansbn cone into the preexisting stmcture, and applying an axial 
force to the expandable tubular mernber. 

An apparatus for coupling a tubular member to a preexisting stmcture has 
also been described that includes an expandable tubular memtber, an anchoring 

25 device adapted to couple the expandable tubular member to the preexisting 
stmcture, and an expansion cone movabty coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, indudtng: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the outer surface of the tapered first end, and one or more axial flow 

30 passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the houising. In a prefen^d embodiment, 
the axial flow passages include axial grooves. In a prefenred embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the tKxIy to the grooves. In a preferred embodinient. the axial grooves extend from 
the second end of the body to the grooves. In a prefenBd embodiment the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment the axial flow passages 
extend from the tapered first en(| of the body to the grooves. In a preferred 
embodiment, the axial flow ji^assages extend from the tapered first end of the body 
to ttie second end of the body. In a preferred embodiment the axial flow passages 

10 extend front the second end of the body to the grooves. In a preferred embodiment 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
preferred embodiment the ooss sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment the 

15 cross-sectional area of the grooves ranges from about 2X10'^ in^ to 5X10"^ in^ In a 
preferred embodiment the cross-sedtional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10^ in^ In a preferred embodiment the angle of attack 
of the first tapered end of the t>ody ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge porfon of the 

20 tapered first end. In a preferred embodiment the angle of inclination of the a)dal 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first 4apersd end. In a preferred embodiment the grooves 
include: a flow channel having a first radius of cunmture, a first shoukter pc^ttoned 
on one sMe of the flow channel having a second radius of curvature, and a second 

25 shoulder positioned on the other sMe of the flow channel having a third radius of 
curvature. In a prefenned embodiment, the first, second and third radii of curvature 
are substantially equal. In a preferred embodiment the axial flow passages delude: 
a flow channel having a flrst radius of curvature, a flrst shoulder posltioried on one 
sUie of the flow channel having a second radius of cur/ature, and a second shoukter 

30 positioned on the other side of the flow channel having a third radius of curvature. 
In a prefenred embodiment the first, second and third radii of curvature are 
substantially equal. In a preferred embodiment the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the > 
preexisting structure, and an expansion con? movably coupled to the expandable 
tubular mentf>er and adapted to radially expand the expandable tubular member. In ^ 
a preferred embodiment, the expandable tubular member Includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %, a hoop yield ^ 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thidcness, no failure for radial expansions of up to about 30 %, and no ^ 
necking of the wails of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting - * 

stmcture has also been described that includes an expandable tubular member, an 
anchoring devtee adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In ~1 

15 a preferred embodiment, the expandable tubular member indudes: a first tubular 

member, a second tubular member, and a threaded connection for coupling the first ^ 
tubular member to the second tubular member. In a prefened embodiment, the 
threaded connection includes: one or more sealing members for sealing the ^ 
interface between the first and second tubular members. In a preferred 

20 embodiment, the threaded conneclton comprises a pin and box threaded ^ 
connection, in a preferred embodiment, the sealing members are positioned 
a^ljacent to an end portion of the threaded connectton. In a prefenned embodiment, ^ 
one of the sealing members is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not positioned adjacent to >s. 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

Ah apparatus for coupling an expandable tubular memt>er to a preexisting 
structure has also been described that includes en expandable tubular memt>er, an 

3d anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the Interior surface of the tubular memt>er. In a preferred 

35 embodiment, the lubricant comprises a metellic soap. In a preferred embodiment, 
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the lubricant is selected from the group consisting of C-Lut)e-10, CtPHOS-58-M, and 
C-PHOS-58-R, In a prefenred ernl)odiment, the lubricant provides a sljdin^ 
coefficient of less than about 0.20. In a preferred embodinient, the lubricant Is 
chemically bonded to the interior surface of the expandable tubular n^ber. In a 
5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member In a preferred embodiment the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred errtbodiment, the lubricant Includes epoxy, nrK)iybdenum dbutfide, 
graphite, aluminum, copper, alumisillcate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to pouple the expandable tubular member to the 
preexisting strudure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prefen^ed embodiment, the expandable tubular rrvember includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

20 compounds having potymerizable materials. In a preferred embodiment, the sealant 
includes an Initial cure cyde and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 ''F. In a preferred embodiment, the 
threaded portions of the tubular members indude a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been desoibed that indudes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting stnicture, and a sealing element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
stnjcture. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular nnember to the 
preexisting structure, and an expansion cone nrK>vably coupled to the expandable 
tubular member arnl adapted to radially exparvd the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an exparidabie tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandat>le tubular nrrember to the 

15 preexisttrYg structure, and an expansion cone nx>vably coupled to the expandable 
tubular member and adapted to radially expand the e)q>ahdable tubular member. In 
a preferred embodiment, the expandable tubular memt)er includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexparKled 
pc^lion including a sealing element, and a secorKi preexpanded portion coupled to 

20 the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also t)een described that Includes an exparKlable tut>ular memt)er, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
vatveable fluid passage coupled tp the anchoring device. 

An apparatus for coupling an expandable tubular memtler to a preexisting 
structure has also t>een described that includes a first support memt)er, a second 
support mernber coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular memt>er coupled to the expansion 
cone, and ah anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment, the outside diameter of the exparision cone is greater than 

35 the inside diameter of the expandable tubuliar member. In a preferred emtkxJiment, 
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the outside diameter of the expansion cone is approximatety equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an exparKiable tubular member to e preexisting 
10 structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support rrmmber, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices, in a 
prefenBd embodiment, the expandable tubular number Includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion cone 
coupled to the support nrvember, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape menK)ry rrletai 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indude^ a support member, 
an expansion cone, coupled to the support nrember, an expandable tubular member 
coupled to the expandable expansion cone, and a resiiierit anchor coupled to the 
30 expandable tubular member, in a prefenBd embodiment, the resilient anchor 
includes a resilient scroll. In a prefen^d embodinr)ent, the resilient anchor includes 
one or more resilient anms. In a preferred embodiment, the resilient anchor 
includes: one or n>ore resilient radially oriented elements. In a prefenred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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expansion cone into the tubular memt)er. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the ^' 
tubular member In a preferred embodiment, axially displacing the expansion cone ^ 
radially expands the tubular nriennber by about 10% to 20%. in a preferred ^ 

5 embodiment, applying direct radial pressure to the tubular member radially expands ^ 
the tubular nrtember by up to about 5%. In a prefemed embodiment, applying direct 
radial pressure to the tubular nwmt)er includes applying a radial force at discrete >^ 
locations. In a preferred embodiment, the preexisting structure includes a vvellt>ore j 
casing. In a preferred embodiment, the preexisting structure includes a pipeline. In 

10 a preferred embodiment, the preexisting stniicture Includes a structural support 

Although this detailed description has shown and descrit>ed illustrative 
embodiments of the invention, this description contemplates a wide range of Ij 
modifications, changes, and substitutiohs. In some instances, one may employ 
some features of the present invention without a corresponding use of the other n! 

15 features. Accordingly. It is appropriate that readers should construe the appended . ~" 
claims broisKlty, and in a manner consistent with the scope of the invention. ^ 
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an ®nd plate coupled to the slip joint, a fluid chamber coupled to the fluid pass^e, 
t^^ fluid chamber defined by the Interior portion of the expandable tubular member 
bet^^^n the expansion cone and the end ptete. 

A method of coupling a tubular member to a pnsexisting structure has been 
5 described that includes positioning the tubular member and an expansion cone 
wKhin the preexistihg structure, axtally displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first hibular member. In a 
prefeirred embodiment, axially displadng the expansion cone includes pressuri^ng 
at least a portion of the interior of the tubular member. On a preferred embodinoent, 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular nrnember. In a preferred embodiment, axially displadng the expansi(^ cone 
indices: applying a tensile force to the expansion cone. In a preferred 
embodintent, axially displadng the expansion cone indudes: displadng . the 
extension cone into the tubular member. On a preferred embodiment, axially 

15 displadng the exparision cone indudes: displadng the expansion cone out of the 
tubular member. In a prefened embodiment, axially displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applyirig direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

20 applyir^ direct radial pressure to the tubular member indudes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
indudes a mllbore c^ing. On a preferred embodiment, the preexisting structure 
indudes a pi^line. In a preferred embodiment, the preexisting structure indudes a 
structural support. 

25 An apparatus also has been described that indudes a tubular member 

coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular membfer and an expansion cone 
within the preexisting structure, axially displadng the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially displadng the expansion cone indudes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displadng the expansion cone indudes: injecting a fluidjc rriaterial into the 
tubular member. In a preferred embodiment, axially displadng the expansion cone 
indudes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially disptacir^g the expansion cone indudes: displadng the 
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9. The system of daim 1 , wherein the means for injecting includes: 

means for injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

5 10. the system of claim 1 , wherein the lubricating fluid comprises: 
drilling mud. 

1 1 . The system of claim 1 , wherein ttie lubricating fluid further includes: 
TorqTrimill; 

10 EP Mudlib; and 

DrillN-Slid. 

12. The system of daim 1 , wherein the lubricating fluid comprises: 
TorqTrim III; 

15 EP Mudlib; and 

DrillN-Slid. 
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1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 
means for axiaOy dispiadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for injecting a lubricating fluid into the bailing edge of the interface 
10 between the expansion cone and the tubular hiember. 

2. The system of daim 1, wherein the lubricating fluid has a viscosity ranging 
from 1 to 10,000 cenUpoise. 

15 3. The system of claim 1, wherein the injecting indudes: 

injecting lubricatir^ fluid into a tapered end of the expansion cone. 

4. The system of claim 1 , wherein the means for injecting Includes: 

means for injecting lubricating fluid into the area around tine axial midpoint of 
20 a first tapered end of the expansion cone. 

5. The system of claim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

25 6. The system of claim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

7. The system of daim 1 . wherein the meahs for injecting indudes: 

30 means for injecting lubricating fluid into an interior of tiie expansion cone. 

8. The system of daim 1 . wherein the means for injecting indudes: 

means for injecting lubricating fluid through an outer surface of the 
expansion cone. 

35 
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9. The mettiod of dalm 2. wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the exparisjon cone. 

5 10. The method of daim 2, wherein the injecting includes: 

injecting the iubricatir^ fluid into a plurality of discrete locatior^ alorig the 
trailing edge portion. 

1 1 . The niethod of daim 2, wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of dajm 2. wherein the lubricating fluid further includes: 
TorqTrimlll; 

EPMudlib;and 
15 DrillN-SM. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudiib;dnd 
20 DrillN-Slid. 

14. lire method of daim 1, wherein lubricating the interfece between the 
expansion cone and the tubular member indudte: 

coating the interior surface of the tubular nnember with a lubricant. 

25 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and, the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surface of the tubular 

member. 

16. The method of diaim 14, wherein the lubricant comprises a metallic soap. 
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1. A method of coupling an expandal)le tubular memt>er to a preexisting 
structure, comprising: 

positioning the tubular number and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axialiy displacing the expansion cone reiatiye to the tubular member by 
pulling the e)q3»ansion cone through the tubular mehnben and 

lubricating the interface between the expansion cone and the tubular 
10 number. 

2. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
1 5 expansion cone and the tubular nnember. 

3. The method of daim 2, wtierein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

20 4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, \vherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 
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8. 



The method of daim 2, wherein the injecting includes: 
injecting lubricating fluid into an Interior of the expansion cone. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular memt>er and an expansion cone within the preexisting 
5 structure; 

anchoring the tutnjlar memt)er to the preexisting structure; and 
axlally displacing the expansion cone relative to the tubular memt>er by 
pulling the expansion cone through the tubular member. 

10 25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand dnlling mud lubricant. 



26. A method of coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member and an expansion cone within 

the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member 
20 wherein the expandable tubular member Includes: 

a first bjbular member, 
a second tubularnr^mber; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 
25 one or more seating members for sealing the interface between the first and 

second tubular memt)ers. 

27. The methcxl of claim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 
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28. The method of daim 26, wherein -the sealing members are positioned 
adjacent to an erKl portion of the threaded connection. 
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29. The method of daim 26, wherein one of the sealing memt)ers is positioned 
adjacent to an erni portion of the threaded connection; and wherein another one of 
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17. The methcxi of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

IB. The method of daim 14, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

19. The method of daim 14. wherein the lubricant is chemically bonded to the 
interior surface of the tubular members. 

20. The niethod of daim 14, wherein the lubricant is mechanically bonded to the 
interior surtaces of the tubular members. 

21. The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

23. A PDothod of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pullir^ the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, including: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansk)ns of up to about 30 %; and 

no neckjng of the walls of the annular member for radial expansions of up to 
about 25%. 
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36. The Ifnethod of daim 31, Avherein the material properties of the sealant are 
sut^tantialiy stable for temperatures ranging from about 0 to 450 °F. 

37. The method of daim 31, further including: 

5 applying a prirmr to the threaded portions of the tubular members prior to 

coating tiie threaded portions of the tubular members wiUi the sealant 

38. The method of daim 37, wherein the primer Jndudes a curing catalyst 

10 39. The niethod of claim 37, wherein ttie primer is applied to the threaded portion 
Of one of the tubular members and the sealant Is applied to the tiireaded portion of 
the other one of the tubular members. 
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40. The method of daim 37, wherein the printer indudes a curing catalyst 



41. A method of coupling a tubular member to a preexisting staicture, 
comprising: 

positioning ttie tubular rnember and an expansion cone within ttie preexisting 
structure; 

20 anchoring the tubular member to the preexisting structure; and 

axially displadng tiie expansion cone relative to the tubular member by 
pulling the expansion cone ttirough tiie expandable tubular member; 
wherein tiie tubular nrvember indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a seating element positioned between the rings for sealing the interface 

between the tubular nr>ember and the preexisting structure. 

42. A metiiod of coupling a tubular rr^mber to a preexisting stmcture, 
comprising: 

30 positioning the expandable tubular memt)er and an expansion cone within 

the preexisting staucture; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
35 wherein the tutnjiar member indudes one or more slots. 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of claim 26, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

31. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexteting structure; 

anchoring ttte expandable tubular member to the preexisting stmcture; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member Includes a plurality of tubular 
nrwmbers having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a seal^^^ 

coupling the threaded portions of the tubular members; and 

curing th9 sealant 

32. The method of claim 31, wherein the sealant is selected from the group 
OOTsistIng of epoxies, themrwjsetting sealing compounds, curable sealing 
compounds, and sealing compounds having pplymerizable materials. 

33. The method of daim 31, further including: 

Initially curing the sealant prior to radially expanding the tubular members; 
and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of daim 31, wherein the sealant is resistant to conventional 
weitbore fluidic materials. 
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48. The method of dahn 46, wherein the increased axial force is provided on h 
random basis. 



49. The method of daim 46, wherein the ratio of the increased axial force to the 
5 sutotantially constant axial force ranges from at>out 5 to 40 %. 

51. A method of coupling a tubular memt>er to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular nriember to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tutnjlar 

member by pushing and pdling the expansion cone through the expandable tubular 

member. 

15. 

52. The method of daim 51 , wherein pushirtg the expansion cone Indudes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53. A nr)ethod of coupling a tubular member to a preexisting structure, 
20 . comprising: 

positioning the tubular memt>er and an expansion cone within the preexisting 
sbvcture; 

anchoring the tubular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone within the preej^^sang 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone v^in 
the preexisting structure; 

anchoring the expandable tubular nr>ember to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

46. A nwthod of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting sti-ucture; 

anchoring the expandable tubular member to tiie preexisting structure; and 

axialiy displacing the expansion cone relative to tiie expandable tubular 
niember by pulling Vhe expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force Includes: 

a substantially constant axial force; and 

an increased axial force. 

47. The mettKxl of daim 46, wherein the increased axial force is provided on a 
periodic basis. 
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wherein the first and second directions are drfferenL 



59. A method of coupiing an expandable tubuiar member to a preexisting 
structure, comprising: 

5 placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting staicture; 

releasing the resilient anchor, and 

axially displacing the expansion ccme within the expandable tubular memt)er. 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
1 5 pivoting one or more engagement elements; and 

axially displacing the expansion cone, 

61. The method of daim 60, wherein pivoting the engagement elements 
includes: 

20 actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

25 

63. The method of daim 60, wherein pivoting tiie engagement elements 
indudes: 

displadng the expandable tubular member. 

30 64. A niethod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member arKl an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular memt>er to 
35 anchor the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the tubular memt>er by 
pulling ttie expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexteting structure, 
5 comprising: 

positioning the tubular member and an expanision cone within the preexisting 
structure; 

anchoring the tubular mernber to the preexisting structure by heating a 
portion of the tubular member; and 
10 axially displacing tiie expansion cor^ relative to the tubular member by 

pulling the expansion cone through tiie tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an expansion cone, and an 

andK>ring device within the preesdsting structure; 

positioning the anchoring device above the expanston cone; 
anchoring fhe expandable tubular member to the preexisting sbucture using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning ttie tiibular noember and an expansion cone wittiin the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular memt^r. 

58. A metixxJ of coupling an expandable tubular to a preexisting stiitcture, 
30 comprising: 

fixing the position of an expansion cone wittiin the preexisting structure; 
driving the expandable tubular memt)er onto the expansion cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular member, 
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placing the expandable tubular member and an expiansion cone Into the 
preexisting structiffe; / 

anchCMing the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expandable tubular member below the 

expansion cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprteing: 

10 placing the expandable tubular member and an expansion cone into the 

preexisting structure; and : 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
15 comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to'the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 
one or more grooves formed in the outer surface of the tapered first end; and 
one or more axial flow passages fluididy coupled to the grooves. 

25 73. The apparatus of claim 72, wherein the grooves comprise drcumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 

35 
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axlally displacing the expansion cone. 



65. The method of daim 64, wherein the fluldic material comprises a bartte plug. 

66. The method of daim 64, wherein the fluidic material comprises a flex plug. 

67. A method oif coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting stoicture; 

anchoring the expandable tubular member to the preexisting stmcture by 
injecUng a quantity of a hardenabie fluidic material into the preexisting structure; 

at least partially curing the hardenabie fluidic sealing material; and 

axialty disptadng the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone within the 
preexiisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
strudure, comprising: 

pladng the expandable tubular member and an expansion cone within the 
preexisting stmcture; 

Injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting strudure outside of the expandable tubular member; and 

Injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular mernber below the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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8d. The apparatus of dai m 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X1 Gj^ In^ to 5X1 0'^ in^ 



5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91. The apparatus of daim 72, wherein the grooves are concentrated In a trajling 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indlnation of the axial flow 
passage relative to the longitudinal axis of the expanston cone is greater than the 
angle of attack of the first tapered end. 

1 5 93. The apparatus of daim 72, wherein the grooves indude: 
e flow channel having a first radius of ojrvature; 

a first shoulder positioned on orie side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other skle of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
cun^ture are substantially equal. 

25 95, The apparatus of daim 72, wherein tfie axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a secorvd 
radius of curvature; and 

a second shoukJer positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered ftret end of the body to the second end of the body. 

81. The apparatus of daim 72. wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81, wherein the axial flow passages extend from the 
tapered first end of the body to the second end of the body; 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

85. The apparatuis of daim 83. wherein one or nrK>re of the flow passages indude 
inserts having restricted flow passages. , 

86. The apparatus of daim 83, whereir^ one or more of the axial flow passages 
indude filters. 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

86. The apparatus of daim 72. wherein the cross-sectional area of the grooves 
ranges from about 2X1 0^ in^ to 5X1 0"* in^ 
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100. The apparatus of daim 99, wherein the threaded connection comprises a 
pin and k>ox threaded connection. 

101. The apparatus of daim 99, wherein the seafing members are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing memt>ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
tiie sealing memt)ers is not positioned adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the ttireaded connection. 

15 104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular nDember, 

an anchoring device adapted to couple the expandable tubular member t6 
the preexisting structure; and 
20 an expansion cone nrK)vably coupled to the expandable tubular member arid 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to ttie interior surface of tiie tubular member. 

25 105. The apparatijs of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and OPHOS-58-R. 



30 107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
coefficient of less ti^n about 0.20. 

108. The apparatus of ^alm 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular memt>er. 
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97. The apparatus of daim 95. wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular merTtt>er; ^ 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10%;. 
15 irriperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

20 fliiS. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupied to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular nriember includes: 

a first tubular member; 

a second tubular member; and 
30 a threaded connecBori for coupling the first tubular member to the second 

tubular member, the threaded connection including: 

one or nriore sealing members for sealing the interface between the first and 
second tubular nrramt>ers. 
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117. The apparatus of daim 112. wherein the material properties of the sealant 
are substantially stable for temperature ranging from about 0 to 450 ^F. 

118. The apparatus of daim il2, wherein the threaded portions of the tubular 
5 memt>ers indude a primer for improving the adhesion of the sealant to the threaded 

portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular memt)er and 
adapted to radially expand the expandable tubular member; . 
15 wherein the expandable tubular niennt)er includes: a pair of rings for 

engaging the preexisting strudure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting strudure. 

20 120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular memt)er to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes one or more slots. 

1 21 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 the interior surface of the. expandable tubularnrmmber. 

111. The apparatus of daim 110. wherein the lubricant indudes epoxy. 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethylenepoiyamine. 

10 

112. An apparatus for coupling an expandable tubular nrtember to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15. the preexisting structure; and 

an expansion cone nrwabty coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealinig compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

1 14. The apparatus of dgim 1 1 2, wherein the sealant Indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 1 12, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

35 
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127. The apparatus of dalm 125, wherein the outside diameter of the expansion 
cone is approxiniatety equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular menriber to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to ttie first support member; 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

a support member; 

an expandable expansion cone coupled to the support member; and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular mernber to a preexisting 
structure, comprising: 

a support rhember, 

an expandable expansion cone coupled to the support mennber; and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130, herein the expandable tubular member 
includes one ornx)re anchoring devices. 

132. The apparatus of daim 130, wherein the expandable tubular member 
indudes a slotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support nrmmber, 

an expansion cone coupled to the support member, 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture. comprising: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexteting structure; and 

an expansion cone rm>vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
15 stmcture, comprteing: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to tiie expandable tubular member and 
20 adapted to radially expand the expandable tubular member, and 
a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support nnemben 

a second support member coupled to the first support mennber; 

an expanston cone coupled to ttie first support member; 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of ttie expansion 
cone is greater than tiie inside diameter of the expandable tubular member. 

35 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to ttie expandable tubular member. Including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure: 

141. The apparatus of daim 140. further including one or more conresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansbn cone coupled to the support rhember, 

an expandable tubular member coupled to the expandable expansk)n cone; 

15 and 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The apparatus of daim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 



144. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: 
25 a support member, 

an expanston cone coupled to the support member; 

an expandable tubular member coupled to the expanston cone, induding: 

a stotled portion provided at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 
an expanston cone; 

an expandable tubular member coupled to the expansion cone; 
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an expandable tubular member coupled to the expansion cone Including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opf)osing relation to the shape 
nnemory metalinserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member; 
an e)(pandable tubular member coupled to the extendable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resilient anchor includes: 
a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor indudes: 
one or nrvore resilient anms. 

1 37. The apparatus of daim 1 34, wherein the resilient anchor Indudes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or nrx>re resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member 
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applying a tensile force to the expansion cone. 

151. The method of daim 147, wherein axialty displadng the expansion cone 
includes: 

5 displacing the expansion cone into the tubular niember. 

152. The method of daim 147, wherein axialiy dispiadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular nrmmber. 

10 

153. The method of daim 147, wherein axialiy displadng the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular mennber radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexistir^ structure indud^ a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 . 

158. The method of daim 147, wherein the preexisting structure if idudes a 
strudural support. 

159. An apparatus, comprising: 

30 a tubular number coupled to a preexisting structure; 

wherein the tubular member is coupled to the prroxisting str.;: .v by the 
process of: 

positioning the tubular memt)er and an expansion cone within the preexisting 
strudure; 

35 axialiy displadng the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 

expandable tubutar mentben and 

a mass coupled to the end portion iof this expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 

strength of the expandable tubular member 

146. An apparatus for coupling an expandable tubular n>ember to a preexisting 
stmcture, comprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: , 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axlaily displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

148. The method of dalm 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portton of the Interior of the tubular member 

149. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

injecting a fluldic material into the tubular member 

150. The method of daim 147, wherein axially dlspladng the expansion cone 
indudes: 
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169. The apparatus of claim 159. wherein the preexisting structure includes a -i 
pipeline. 

170. The apparatus of daim 159. wherein the preexisting struc^re includes a 

5 stnictural support. ^ 

171. A system for coupling an expandabte tubular member to a preexisting ^ 
stmcture, comprising: 

PDeans for positioning the tubular memtor and an expanston cone within the 
10 preexisting structure; 

means for anchoring the tubular mennber to the preexisting structure; 

means for axially dlspladng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricatfaig tto Interface between the expansion cone and the 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
20 between the expanston cone and the tubular member 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
fix)m about 1 to 10,000 centipoise. 

25 1 74. The system of claim 1 72. wherein the injecting Indudes: 

injecting lubricating fluid into a tapered end of the expansion cone; 

175. The system of daim 172, vifherein the means for injecting includes: 

rraans for injecting lubricating fluid Into the area around the axial midpoint of 
30 a first tapered end of the expansion cone. 

176. The system of daim 1 72. wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expanston cone. 
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The system of daim 172. wherein the means for injecting Indudes: 
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removing the expansion cx>ne; and 

applying direct radial pressure to the tubular member. 

160. The apparatus of dalm 159, wherein axialty displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

161 The apparatus of dalm 159, wherein axially displacing the expansion cone 
includes: 

injecting a fiuidic material into the tubular member. 

162. The apparatus of dalm 159, wherein axially dlspladng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

163. The apparatus of daim 159, wherein axially dlspladng the expansion cone 
indudes: 

dlspladng the expansion cone into the tubular member. 

164. The apparatus of daim 159. wherein axially dlspladng the expansion cone 
indudes: 

dlspladng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159. wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

167. The apparatus of claim 159, wherein applying dired radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting strudure indudes a 
wellbore casing. 
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means for applying a second part of the lubricant to the interior surface of the n 
tubular menDber. 

186. Thesystemofdaim 184, wherein the lubricant conriprises a nietallicsra 

5 

187. The system of claim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10, OPHOS-58-M, and OPHOS-58-R. ^ 

188. The system of daim 184, wherein the lubricant provides a sliding friction 

*^ 

10 coefficient of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the "^j 
interior surfeces of the tubular members. 

15 190. Thesystemof daim 184, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

191. The system of daim 184, wherein the lubricant Is adhesively bonded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdisnum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethytenepolyamlne. 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular memt>er and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular number, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfedionsof less than about 8% of the wall thickness; 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of daim 172, wherein the nr^ans for Injecting includes: 
means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of daim 172, wherein the means for ln|ecting Includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

180. The system of daim 172, wherein the means for injecting indudes: 

means for injecting the lubricating fluid into a plurality erf discrete locations 
along the trailing edge portion. 

181. The system of daim 172, wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudllb;and 
DrillN-SM. 

1 83. The system of daim 1 72, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudllb; and 
DrillN-Slid. 

184. The system of daim 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a lubricant. 

185. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 
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198. The system of daim 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 



5 199. The system of daim 196, wherein one of the seating memt)^ is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
Ihe sealing memt)ers is not positioried adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

) means for axially displadng the expansbn cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are coupled to ohb another by the process 
of: 

25 coating the threaded portions of the, tubular members with a sealant; 

coupling the threaded portions of ttie tubular members; and 
curing the sealant. 

202. The system of daim 201, wherein the sealant is selected from the group 
30 consisting of epo)des, thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of claim 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular, member for radial expansions of up to 
about 25%. 

194. A system for coupling a tubular member to a preexisting stmclure. 
comprteing: 

Injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexteting 
stnjcture; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of daim 194, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular member to a preexisting 
structure^ comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisting stnjcture; 

means for anchoring the expandable tubular member to the preexisting 
istructure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular nr>ember by pulling the expansion cone through the expandable tubular 
member, 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member; arid 

a threaded connection for coupling the first tubular member to the second 
tubular nnember. the threaded connection including: 

one or wore sealing members for sealing the interface between the first and 
second tubular members. 

197. The system of dalm 196, wherein the threaded connection comprises a pin 
and t)ox threaded connection. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axiaily displacing the expansion cone relative to the expandable tubular 
member by puliing the expansion cone through the expandable tubular member; 
wherein the tubular memtmr includes one or more slots. 

10 

213. The system of daim 212, wherein the slots ^re provided at a preexpanded 
portion of the tubular member. 

214. The system of claim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displacing the expansion cone relative to the expandable tubular 
member by puliing the expansion cone through the expandable tubular member, 

wherein the tubular member Includes: 
25 a first preexpanded portton; 

an intenmediate portion coupled to the first preexpanded portion including a 
sealing elenrient; and 

a second preexparKled portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular menrtber and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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means for finally curing the sealant after radially expanding the tubular 
nffembers. 

204. The system of daim 201 i wherein the sealant can be stretched up to about 
30 to 40 percent after curing without failure. 

205. The system of daim 201, wherein the sealant is resistant to conventional 
wellbore fiuidic materials. 

. 206. The system of daim 201, wherein the niaterial properties of the sealant are 
substantially stable for ternperatures ranging from about 0 to 450 *^F. 

207. The system of daim 201 » further induding: 

means for applying a primer to the threaded porfions of the tubular members 
prior to coating the threaded portions of the tubular members with the sealant 

208. The system of daim 207, wherein the primer indudes a curing catalyst, 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of dairh 207, wherein the primer indudes a curing catalyst, 

211. A system for coupling a tubular nriember to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular nierht>er to the preexisting structure; and 

axially dispiadng the expansion cone relative to the tubular nrtember by 

pulling the expansion cone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing Vhe interface 

between the tubular member and the preexisting structure. 
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means for axialty displacing the expansion cone retattve to the tubular 
memt>er by pulling the expansion cone through the expandat>le tubular nnemben 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular n^mt^er to a preexisting structure, 
comprising: ' 

means for positioning the tubular member and an expansion cbne within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by puliingj the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

nneans for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling ttie expansion cone titrough the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular nrmmber, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device abovje the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting, 

structure using tiie andioring device; and 

means for axially displacing ti^e expansion cone. 



226. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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axiaily displacing the expansion cme relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial f(»^oe includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of daim 216, wherein the increased axial force is provided on a 
periodic basis. 

218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 

219. The system of claim 216, wherein the ratio of the Increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axiaily displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expanston cone through the expandable 

tubular member. 

221 . The system of daim 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material into contact with ttie 
expansion cone. 

222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning ttie tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 
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means for actuating the engagement elements. 



231. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement ^ 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

10 means for displadng the expandable tubular member. ' . 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone . 
15 into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expandable tubular ^ 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axialty displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. ^ 

236. A system for coupling an expandable tubular member to a preex^ting ^ 
25 structure, comprising: ^ 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and , 
means for axially displadng the expansion cor)e. 
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237. A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprisirig: 
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means for position^ the tubular memt)er and an expansion cone within the 
preexisting structure; 

means for explosivety anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting staructure, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axially displadng the expansion cone in a second direction relative 
15 to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling ah expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting stmcture; 

means for releasing the resilient anchor and 

nrieans for axially displacing the expansion cone within the expandable 
tutHJiar member. 

25 

229. A system for coupling an expandable tubular nr^ember to a preexisting 
structure, comprising: 

means for placing the expandable tubular memt)er, an expansion cone, and 
an anchor into the preexisting istructure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that Includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 



35 



230. The system of daim 229, wherein the mearis for pivoting the engagement 
elements Includes: 
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means for positioning the tubular member and an expansion cone within the n 
preexisting structure; 

means for axially displacing the expansion cone; -n 
means for removing the expansion cone; and 
5 nrteans for applying direct radial pressure to the tubular member. 

242. The system of daim 241, wherein the means for axially displacing the ^ 
expansion cone includes: 

means for pressurizing at least a portbn of the interior of the tubular ^ 
10 member. 

243. The system of claim 241, wherein the means for axially displacing the ^ 
expansion cone includes: 

means for injecting a fluidic material into the tubular member. H 

IS 

244. The system of daim 241, wherein the means for axially displadng the H 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. n 

20 245. The system of daim 241. wherein the means for axially displacing the 
expansion cone indudes: 

means for displadng the expansion cone Into the tubular member ^ 

246. The system of daim 241, wherein the means for axially displadng the ' ^ 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular memt)er. 

247. The system of daim 241, wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 1 0% to 20%. ^ 

30 

248. The system of daim 241, wherein the means for applying direct radial " 
pressure to the first tubular member radially expands the tubular memt>er by up to 

about 5%. • - 
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means for placing the expandable tubular menrd3er and an expansion cone 
within the preexisting stnjcture; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

mear)s for placir>g the expandat>le tubular member and an expansion cone 
within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the pree)dsting structure outside of the expandable tubular 
memt>er;and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 

means for placing the expandable tubular mentber and an expansion oone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241. A system for coupling a tubular member to a preexistir^g structure, 
comprising: 
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means for positioning the tubular memt>er and an expansion cone within the 
preexisting structure; 

nneans for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241. wherein the meare for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 member 

243. The system of daim 241, wherein the means for axially dlspladng the 
expansion cone indudes: 

means for Injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241, wherein the means for axially displadng the 
expansion cone indudes: 

nneans for applyir^g a tensile force to the e)q)ansion cone. 

20 245. The system of daim 241. wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone Into the tubular member. 

246. The system of daim 241. wherein the nrieans for axially displadng the 
25 expansion cone Indudes: 

means for displacthg the expansion cone out of the tubular member. 

247. The system of daim 241. wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

30 

248. The system of daim 241, wherein Ihe means for applying dired radial 
pressure to the first tubular nDomber radially expands the tubular member by up to 
about 5%. • 
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249. The system of daim 241, wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

250. The s^tem of daim 241, wherein the preexisting structure indudes a 
wellbore casing. 

251. The system of daim 241, wherein the preexisting structure indudes a 
pipeline. 

252. The system of daim 241, wherein the preexisting structure indudes a 
structural support. 
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